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assure you of 



CERTIFIED RE -WIRING Service 

CERTIFIED RE-WIRING Service means that the wiring system of your 
car will be put in A-1 condition, to give you better performancCj, faster 
pick-up, more economy and greater safety. The Certified Re-Wiring 
Certificate assures you that the mechanic is specially trained to do the joh 
tight^^Ltvd the purple-and-gold Carton with the name PACKARD on it 
assures you that highest quality Packard cable will be used Jor replacement 
When your car needs wiring attention, new battery cables or new spark 
plug cables^ go to the service station that uses Packard cable and that can 
show you the mechanic's Certificate. You'll be better satisfied with the job. 




Look for Th^i ilgn. Hundreds uf service stations are already dis- 
playing the Authorized CERTIFIED R£-WIR1 NCj Service sign. 
Look for it in your neighborhood. If there is none near you, 
ask to see the mechanic'sCetcificate — and demand Packard cable. 




THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY 





Popular Mechanics Magazine 



H, H. WINDSOR, Founder 



H. H. WINDSOR, Jr., Editor and Publisher 



September, 193JI 



V«l. 72, No, 3 



IN THIS ISSUE 

TheJButliirejQfJTdLe^^^^ :: 



Push-Button Railroading 



321 

328 



A Fortune on a Limb - - ' Coloroto 

Driving a Bullet on Wheels - - ^ 343 



On the Bridge of a Superlincr 



354 



Science — the Maker of Champions 360 
Riches of the Forgotten Mines - - 366 



Talcing Ame rica ns _Pictur^ 



16,000 Miles on $4>20 — Part II 



_371 

381 



Dra A P_jD^ ma s of the Tar Pit s 

^loddsJIhat,^ : ^ 



They Fly without Wings 



386 

~j92 

402 



Battling the Green Horde 



407 



Mercy Flier of the Arctic 



412 



f continued on next page ^ 

Air-Crash Detectives 

T^’LAMES burst through the cockpit floor and billow 
^ up around the helpless pilot. Out of control, the 
plane climbs steeply and then plummets into a ravine* 
After souvenir hunters have picked over the tangled, 
scorched WTCckage, the air-crash detectives arrive. 
In the brush near by they find a wooden box lid, flre- 
scarred. This one clue tells them where the fire start- 
ed. points the way to minor changes in aircraft design 
that make it impossible for sueh a tragedy to recur. 
An article in the October issue tells of these new "G” 
men, who make flying safer by analyzing accidents* 

Wonders of Ship Surgery 

T T ER side gashed, her plates crumpled by a collision 
* ^ at sea, a big freighter limps to the ship hospital 
in the nearest port. A tramp steamer goes to the doc- 
tor to have sev^enty tons of seaweed and barnacles 
shaved ofTf. Ship surgeons “operate" to save a liner 
high ashore. Read the story of these dry -dock doctors 
w'hich appears in next month’s issue, 



Next Month 

V\/NEN Marconi tapped out his 
first wireless message he 
didn^'t guess that doctors would 
soon be using radio waves to treat 
disease. Modern science has put 
strange new tools in the hands of 
surgeons and physicians* Helium 
foi‘ asthma* X-rays for cancer, in- 
frared to produce artificial fever, 
sterilizing rays and sulfanilamide* 
An article in October* “Ne^v 
Weapons to Fight Disease,” tells 
of the amazing progress medical 
science has made in recent years 
in its battle for health. 

Touchdown Machines 

OEEF and brawn made the var- 
sity football teams a genera- 
tion ago. Today it is brains and 
speed. And instead of scrimmage, 
it is machmes that train the team 
— charging machines that measure 
the lineman*s push and prevent 
the injuries of scrimmaging 
against “live bait”; forw^ard pass 
targets* mechanical exercisers, 
blocking bags^these are the tools 
of the 1929 varsity coach. Read 
'Touchdowns in the Making" in 
next month^s issue. 

Ride *em Cowboy! 

Y\7HEN you see the rodeo clow'n 
^ ^ capering after a Brahma 
steer that has just shaken a cow- 
boy into the dust, donH laugh. To 
Ihe rodeo performers that clown 
is the official lifesaver of a verj^ 
dangerous business. An article in 
October, illustrated by eight pages 
of Coloroto pictures, takes you out 
west where the roundups are still 
wild and the cow-boys are still 
venturesome daredevils* 
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Your car may have a wnrid of iwwer todays But every 
time j: t oiMra res, 1 ts en alne f acca five aerl ou* ris ks : Car bon , 
corroalon, ^^enittne varnish,'^ sludi^e, and a tuck rinfts. 

Such creators of enj^itie trouble work costly damag^e. 
But If you hHVe sa/ejfujirci^il your car with ^roll these 
risks are headed for defeat. 



( Contents — Continued ) 
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Pack animals ride truck to forest firea . ^ ^ . .jAl 

“Liquid coal*' runs autO engine . , , . . .410 

Pivc-car trailer traiiT baul-S cotton to jtin. ....... ..411 

AVIATION 
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Airrhy could fly to Europe Fast 332 

plane beaching gear has ita own brakes. ...... .332 
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uncing radio beam warns pilot of danger. . . . . . . .369 
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Cement cover turns wrecked ship Into pict. ...... .375 
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Chimneys bn trucTf test heiEhts for draft . , . .410 



PyroU is a pure DlllRfras lubrication ptoducL rtlfidiffeTenC 
from your reftulur lubricudt. Your service station or jlnr- 
ag^e aciendaut adds merely a few ounces to the gasoline 
and ibe crankcase of your car. Oulckly ^ a super pro- 
tective him of Enroll is spread to Che internal parts nf your 
engine. It is adsorbed on delicate, vital surfaces of rings 
valves, pistons, cylinder walls, shafts and bearings^ This 
unusual Pj'poll film dissolves ftum which builds up cat’ 
bon deposits. Carbon Is reduced. Corrosion (acid attack 
that removes metal) is prevented. Engine vamtsh that 
can *Treer.e'' and damage a motor is enmbated. T>jn- 
gorous, clogging r^ludge Is harmlessly d inper^ed. Rings 
do not stick. Your engine operates efficiently. 



Remember, PyroJil In a pmdurt which hes earned wurftl repu- 
tatiOfi, It is Incspcnatve. ft ^.-*n ftJv* you a better per for min ft 
car. It rtirtj' save you many dollars fn nvolded repairs .%*k to 
have H few ounces poured In jour gaaollne tank and ernnk- 
caae today. I%| and factored and Ouurantegd l>v Pvroil C:<rrn> 
pany, W. V. Kidder, FouhJvt, S9 PyraiJ Bldg,, Lb Cro^HV 
WiscouB n, U. S. A. ' ' 
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L* CroAse, WitcPnalri. U. 3. A. 
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FREE! 
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TlOlfS AND ANSWERS.^! Al»- 
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PliDta of mooFi through S2-inth telescopo^ . . . , * h ♦ .3^S 

Ir-on “G-m*n" tra-ckt dov^n other metals - .3 hI 

Luminouft pas* ahows ata life^ . .415 

SPORTS 
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LAWN AND CARDEN 
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T mpe ae on bird hath 424 
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Paper tube* protect plant* against cut worm* 451 
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Labels made With waterproof adhesive tape 420 
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^‘Step-calVl” ehwtk . . , 4fiT 



Adjustable lathe jig shapes wood dowels. . 463 

Turned parts from sturdy circle cutter. .... ..... .473 
Pepping up "tired" magnets ..................... 475 



(Craftsman and Shop Notes) 

AUTOMOTIVE 
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BOATS AND BOATING 
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CAMPING, HUNTING. FISHING 
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Shelter and table for the beach, , 427 

Holder keeps ball and bat together, 440 



STORE AND SHOP 
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Care of hot bearing*. .485 
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Clamp-On socket for shop light 474 
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i:ilP01tTAKT KOTICE 

IE i;; Elif Littentjon thi^ masazJne to praride Its reader^ with 
Information regarding the latest doveltypmont* In the mechanical 
art*. We tafee no reaponslbEllty a* to whether the dLscloflurea con- 
tained in our article* are covered by patent* and advise readers 
Lo investigate this subject beforv makliir. tusiog, or M-liliig any of 
tne prodijcta. mcetijnea, or processes desertbed, In order to avoid 
possible liability for patent Inl ringement- 
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n 



AT HOME You can l#*rB hjr duj mndbina ubd 
«rii<in<kl sy*n?ni hjI Eibh niiiiima evtrjf i»ri- at th* 
Watth R«^iMiHnc Trade at hoiibq. Yea uu 
eerti mufiey whlla i^arniiLi utd prcuim y^iujreell 
for * wfrU poylar pwitioD er Blirk in traa-in™ 
l«r {^ompEminc onr cotjtm of Sukrtmaiiiin. Qwa 
WHtirb TopdtriTrai AIT in drnvMnd Aftd ictKiraTly hub 
¥>-ry food satArir*. Fur pttrtirMilnrB to the 

WlACUikeiin $fha*l af Watch RepeiHnfli 
C* Hneo MILWAUKEE, WH. 




POPULAR MECHANICS ADVERTISING SECTION 



TA 



He Climbed— Out of a Mine Shaft 
Into a Chief Executive's Chair! 



THE AMAZING STORY OF A LaSALLE STUDENT* 





Bijct jn 1^21 f Kiln^irvr with notlilTij 

uf tnc, AppiLn'rvI but tiK- liunj life 
y[ a Iskluju^i-. 'rlwii 1 enrolled lor 
tnimlncJn Accoun Lancn''. It ■wn^n't cusay I* 
slijnly.uut (ll!wrijijr:i|jt.'J, yet hojju-r 

ful, I uJufseiJ. uwuy. 



A ycaf LiI'-t [ Well to y ork Sii a co]>|3er 
niLnc!, JB<KJ feel u nderffroun rl, )i<‘epinff 

ijfiinyamdy. IE ccriidittDnB ^vere Ltad Ijvfore 
— Lh(rj' wrn; -Hiorw noi%' ! But *nmi-tbSn^ 
drovi: me nn. iiniL ilie i orouriiKirus letleia 
from my Inatt kept tlie oE liope 

burning. 



Wk'n I ■u-.intHiIy Italf-way lEireiJtlli I Jeeaded 
m RD to Los Anaelca ^nd fry tej a job I 
hue had na cji Ererience othiT than uby truLn- 
Joff, wliieJi I found iictual— net LliearettcaE 
E^BcnlinR mj’ evidence of study and chnr- 
acLern [ y c m rloycHl ait b<.K>k- 

kteptr. 



I slni!] nn^'erlJC alfTe lOeitiirM my crulflu'le 
fur Llie opiwrtnTiity la llgEht my U'^y I roor u 

luttofee'u- 3 <fb lo a C. 1^. A 's detik:. To any 
triun of inLel1Ji;;ence H'ho ivanti to net out of 
tile rut and Hicceid, { reixmiinvud cEiat 
euroU yilb Laiialler 



WJiiijn the oevL two yeara T made r^^ld 

find -wua tirmnated iDi Itte otrsitinn J 
oA onlce manager, vi-it b cojj neijiie at Ineruo f 
lttA:d;irv. Itvthi* lime I hud cenuilcted tny 
■L-outyc— (Isfj foundutior for my extan 
acccuntaney knoykiJBti InduE Uj in Bplendld 
LaSalle IrLiLning. 



t diqcldcd T trould go fnrllicF I hvauld be a 
Certified Pulilic Aoeoiintuiit. I jirined nn 
ui^eaun fancy firm and edoIc the LnSatle C. 
P. A. cOiieliLfijj <aurs" [,rjnt May I loot she 
f^ELiiu exalt] Lnaii oil. \ pJikN-'d, I wati tlnnlly 4 
i 'enihed F^iEjIie Ac^-vutiiaiiatl My Ei/ai loid 
In-'en ren'^Eirrl ! 



Spare-Time Training Promises Great Rewards Today 



T his T rue story illustrates wli at a man ca n 
doj who IS rcsoK^ed to gtt out of a rut and 
IS willing to invest his spare time now for the 
sake of tremendous dmdends later. 

Why not take imbiased stock ot .yowr ca- 
pabilities? Haveyoji the training and knowl- 
edge needed to carr^^ you from j^our present 
job to a highi}— paid future position? If not, 
you must first equip j^ourself — to meet fast- 
changing business conditions that are today 
rich with opportunity for advancement, 
greater security and increased income. Not 
until you can do some one particular thing 
and do it are these prizes for YOU. 
LaSalle experts will snow you how to get 

■Niiirc jijladty gk-ttiL on 



this Vital preparation, quickly, completely. 
Step by step down the road to advancementj 
they \vill guide you. Simply check on this 
coupon the field in which you are interested, 
and we w'lll send you FREE a valuable 
booklet telling of the opportunities for finan- 
cial independence that await the man who 
is trained. 

By all means learn these facts that have 
helped hundreds to pull themselves out of 
the rut of smalt jobs with little pay, up to 
posts of responsibility and large earnings. 
Back your purpose with your pencil, check 
the field that appeals to you, and mail the 
coupon now. 



LASALLE EXTENSION UNIVERSITY 

Dept. 9G4-R 



A COJIiCfSPONDENCE »' 



Kindly Btnd me your free booklet nn thq bojeincss Held 1 Iwve clteckcd — and 
C and nc»B Alan artement □ OerrcKpunile) 

Q Law n (.Jtunmcrclfil l-4w 

□ M ■?! c D ,\cqaurit(i.ni.'y 

Sitwt-- 

Address , . _,o 1 c , ,, - . . . , . . . ^ = i = 



This One 



AAYH-S7 




IfVti'ii irritinQ f* rttn'eriiiftfrs plticise inentiSn /^tfjuKJar AfecJcIfllt'cir 




8A POPULAR fttECHANrCS ADVERTISING SECTION 




What you make is an excellent barometer of your 
value 1 And a big factor in determining your value 



is— training! 

For over 47 years the International Correspon- 
deiice Schools have provided training for men who 
realized that lack of it was a handicap. The courses 
through which this training is accjuired cost over 
$5^000,000 to prepare- Written by leading authorities^ 
texts are constantly revised as conditions change. 
Serious-minded men are invited to check the coupon 
on the opposite page and mail it— today! 



M'Jrrii to tfrf ['■pritStfJ'fl rrfCnfi{>rr Papnltlt MvchaTttpn 



POPULAR MECHANICS ADVERTISING SECTION 



9A 




international correspondence schools 



BOX SS 54 ^J, SCRANTON, PENNA. 

Without coat or obligation, send me a copy of your booklet, "Who Wina aud 

W'hy/^ and full particulars about the subject hrjfjrf ^v'hlch I have marked X: 

tECKhllCAL AND INDUSTRIAL SUBJECTS 



Afrkukur* □ Ak Ilm^M □ t.'LiriJ taacLnwrum 
Air C^nclitJiuiiiir n-n'-t t~<Mlhikc G Co^ Mi-ninf 



□ Acrl'jlt«(itur*i 

□ Archit<wluni 

G Auto KlecLriD I'pchoicuui 

□ Auto i'e«h Dieirtu 

□ Avratioo I:]aEU)«^rlMc 
Q HoilnmuiLinE 

O UtUEe- ataii hi|ilLlio< 
FoivriiaJubip 
Q fiHrlgd Encuievriiic 

□ BukUlinc 1 i>tintitcinit 
D C^b.DEoi>try 



□ MajiufAcLurn of J'ulp E] AmiLury kijicuit^rius 

G \tatiDc li^eluMriur MeiiJ Work 

G D^TilUnr Q-HEabiu EJwlrw 

O i'ZacvEi't^nrijtt □ iitopm fCncuievrmic 

G KliiLD Fort’ixii.D G d\a.v uipticrq G FtllillC 

G I*:t(i«rn.RifLktEii( □ zitriLciutal Dfi&rEluc 

□ t'fa»rRut'.^y □ l’[uiiub[DiK □ t^tructuml FjEi«int»^rEnt 

□ rtnjltrv FAhmiikK □ ;Surv¥yiuf itnii M»|>piivi 

Q FruLt CicowLo|( O ilnatitiE Q l:'libEio Worlu fl "J*einifrii.p]i ({nKixiH-rjjik 

O 11m TmluL«4tt urf G [ftitlla G Ttlupbifnie ^Vurli. 

G Iltfhway £]n^0^rihic Q It. It. I^ocomotivnia G Toolnuikilii P V'ifii'd tU^tiofi 



G Ccuttmtiflt anil HullilErit 
Q C'.ot'Lan !Miin.iuif>.ctufinir 
O IHmd HnjrLnrfirlnr 
Q FZIwtrttnl EhicLiit^rlai 
□ liav^triL': Lialktiuc 
G Fin JloiMMi 



G M«j(^]pinikt G IL Hr tiAiliiiii FurttikHiL 



G lioiiKn IHuiniiLi 

O ^foaiLs^iiipn t ot lavenlbDiiB G It- IL MifiiuktinAn 
BUSINESS SUBJECTS 

G Ac^unlirc G AdvrrtlaLnc G L'oUccC' f'rvRura.Lor^' G tiroiJD ScLoot 

G UfKikkecipiuj: O C'Ont AcniUtiUtii □ Hiilt fin'IiOul ^duljjcri.q 

G UiiklntsiHi Currcuikumlc-iiirB Q CTr AtM'^urjUnt Q ICEudLrdttUC 

□ 1lu«lnm M>tn«4tini«nt □ Fir«t V«i.r Cyiingn rHi)hj«:ia Q eSLoi# Cat^la 

G CZ^rtoouioB G (.ZiviE O Forp-iikunaltip G Fr^iirh G -Vlnnqenif ?Jbd ft.t Worit 

DOMESTIC SCIENCE SUBiECTS 

Q ALlvatlBcd r>rnDiiiuilh.itijC Q Hu'i3(< Tlrt^liiaklji^ Q 'I' 

O FoChJi and C^ookvrv O PrL’>f'wiianB,l Ilmtii'nMklbK n.t%ij limicnkiut 



P W#lj;lin 4 r ElfL-lrilr a-nd 



t~| I(.bI riM^d'rniioo G Woglnn ^t-uiiu.Eujturtilr 



G L'IbtL □ dicDB 

G t^BHEimodliLp G -zilWjaJi 

G aerreiuial Work 
C and T) oinc 

Q TraKc 



Rooin a£hI f Ja.ict«riiB 
MumkErnueot. L'ulBribE 



jVnme, 

City.„ 



-/fffrr.. 



r. .-Si tlJ ( . . . .1.— „... PrtlSl'nf FitSitlUfi I. 

f'aflflrfton rr.ri^fntfki Ffnd rowjim fi> inir* rmi ('ftft'f«j»ojntrJier Hfhdot* .Uefllrrolv t’anaifu 

F^icfcnfj lend' ratEpon to I, C^ S., 7 J Kinpfvrtftir JZoRtfon, IF, f. f, EnffSnmi 



lyhtTi jcrtti'ntf to nd veyitiCfft plcijaa mentiim J^aputiir JIferhwm'rJit 




lOA 



POPULAR MECHANICS ADVERTISING SECTION 




and DRATHKO 



Leam to make the drawing and blue prints with which 
alL industry begins; leam also how to create new de- 
sign ft and new productft. Leam how to improve and 
re-style old procfucts so th^ have more '"eye appeal/* 
more selling power. Drafting is a very big field, but 
drafting with industrial designing is twice as big^ a fast 
growing profession, rich in opportunities— if you have 
the right kind of training. Drafting and indnstrial de* 
signing are rcIated^ — and you can kam both subjocta 
right in your own home, in your spare time. Get your 
training from, a praistical engineer, who knows today's 
market demands, and who trains you quickly, easily, 
by his tesluid, practical ^'Easy Work” ructhoef. 

Manufacturers Want MEN 

^ith ideas. Factories must conlJituQiu.<4l;r bring out new niodds, 
nev produci^.and improvc^l designs. PiwuclsTnu^t be rc-styled 
and improyed year afler year, season after season, in order to 
keen vp wjLh compeUtorB and deniands of ihc public. I^ecariae 
this field is so In rve there is a scarcity of trained, sk illed defli^ners. 
The Dobe combmatjon method is ideal for nneii going intoamft- 
mg or de&agnitig. Extremely valuable for e^cecuLives, luo. 



lU TRAIN YOU AT HOKE BY THE WORK-JOB METHOD 

1 can prepare you just as 1 have trained many 
hundred i5udce^ftll students from l& to past fjU, 
No previous esperience or special invcnlive abO- 
ily needed. High nchnol education replaced by 
work experience. I'll Lraiii you thoroughly by ap. 
plied instraclion on actual work until you are com- 
pelenL , . . yea, until you are lYolding a Rtxxl pay- 
ing position. Complete working outfit lumkbed 
without extra cliarge. 




■ 10 ^^ ,.rt 



Send for FREE BOOK 

ing.'" 

[u hoi/ 



'f 



the ODUpoii for FREE dciails a? to how yod 
c-'in learn Industrial Designitig and Draft- 
ing. Enjsincer Dobe, Eib^tyritle, Illinois. 



PO>Bk, 

Ubertyvllle, 11 E. 

PJhuw i»nd me I’ilEEBOOlC ox 'Tn- 
diJ9trlAl HesIsnlnK and alnw} 

pLease explain liow ymi ggtiist yuiir irnid- 
uat04 to Bwd posLtfoos in Uaew Ael04, 



I 



NjLEdS, , 
Town 






Ace 



GET IN THE SWING 



with Stingertand . . . DRUMS 






GUITARS 

MANDOLINS 



WONDERFUL VALUE 
EASY PAYAIENTS 



GENE 

Swing 



HRUPA — Wwiid'D Gnatast 
Drumnur uhn Sllngtrlwnd 



tone, easy playing, rich power by 



mufiteiftna- Easy payments. S^dDiyH frcc! trinL 
at your dealers. 

Cut thii ad [jnt^KiHsd for Sl,IM credit. Free 
special infortEiatlcm on how to orgaTtizp dtuiii: 
mid Ijiayle corps. Free Catalogs lucntiuTi in- 
struiiient wanted. 

SLINGERLAND DRUM CO. 

13H1 Beldo-n AvDnuw Chicaqe, lllirtaif 



Compare the value— tfuip 
and power in 
■ ‘ Had lo K ing" d mu is, ba ti - 
Jos, giiitara, niainlu^ 

II IIS, marimbas nr 
tniiiElBS — before you 
biij. (jU& rnntr-ed 
rnufe for your 
tnFinpyr A i l l ■ iiii - ■ i 
the tupxinsinontli 
World's lenclLag 




A PASSENGER 

Traffic inspector 



for a GOOD 108 iri your Sttars Time 

1 ■ .r ;■ : !.= ■ ! . ”■ '..‘jr =■ ill IvJb , 



: > ■ . II . U - 

Ej.M. UJh UJ -VL^L IM.JI'LI^; j.^„. ,, ^ * l^u . ~ 

In i 4 >irU *r rrfmmd i^iYiaH, Ri.li " I* W iJD— |*I iaweri.lBf '‘'fi-iieirp»i 
ShJT>'." Wriw 

STAHSAfiD BUSINESS TltaiHIN:il FnsTITuTE 
ao* MuPfDCfl, N, T. 





AUDELS Carpenters 
Builders Guides 
4vols.^6 



liuld« Tr&de Information Ons 



lD«idw Irwhi iDtiiYHArtb* 

for C»p«BiC«rN, nDSikeci, Jdu- 
HL QiiSdi&i: bihI 

■.If W 4M»d me rXe ri . Ttn-ia 

ijuJdd lUn TUD tJu 

tfakt JlHi VUl^— ' 

livLu44ne niw EltMv 

VTiuLbxnA. tfl'U. i.n4 

ISJCVSJ m¥ljn «iuEfUi>ni. An 
e«T fjir 111* 

"4 A 

Ftkw dAilY MlE<r bdiI 
ck RctORDM fw tbn BBJMf- 
intfeir, CuriKDlvn t t i j, 

HbjCf* AC* tudAr iJmn* GuUi^ 
■* A. M*lplnc Hud be 
TVvr'V^ iMIlsr H'ork ud ISel. 
ter f^r. T* Cfll UiH uimL. 
■ ilTupIr Sll 

\t, .*d 11^ tbD TAXE cou* 



pca^u 

Quick 



U«iv to USD tLe steel sauSTd — How to file sad svt 
HpcD — Ifcw to bmild f iirni Ip rn-^Itaw to vsn :0 

tnlLru boi— -H pwLo I}bO th* oluLlk bur— Ilmr tu 14*0 
ruJu* Acul dc&tiHJ— nowto mmkD joioiB— ^'arjueaUra 
•riUtmeLiD— f^vlnc meudniratioD crobic <Eo- 
tlEELKtinc sE.r«ik|[th of Lien bon — How to cinian 
ondwJJ^^lIow to Ir«ne bpoAO* snd roofs — Ilciw to 
to tniLld hoUBcl. burn, ■■- 
r&Efts, bLLPB&lpfra, cto.— H dw to roiH and drair 
Dlaiis-— Drawioc up ■Daeiiicatloiut— U cmt to «x« 
CBTWt* — How to ua« *«iL3iici 1-, 13 aad IT oa iba 
■Qunre — tiow to build towl* ud acaS^Us — ^ 
■ kyl tell u—E low ta btiild ilaitN— -Ijilw to put oa 
fbttrioT iriia— How to banc door^— Mow to IolEi— 
Lay Soon — How to miot. 



la 



lai 



THED. AfIDEL » CO., 4« W.21rd St^ Nmw VoylL City 

Mill Andeli CkrnD(«n Bed BuSden dnid*i, 4 4a T dAyi' frw irfalL If O.K. 
[ *ai m^hit Ri lu Y diTi, ud SI mwilklj' aaia ■■ p«i 4 f OtfaKviH 1 *JU irtnlB 
Kn iiblic>tH> unloH 1 iiiuiiti»B* d . 



lf*M 

JJdm.,.. 

JhfviWi 



I 



H^JiCn ICfirinir f/fcr.f^c mCnfiiYn Populdr Mccftanfea 



,r.v. 




POPULAR KECHANICS ADVERTISING SECTION 



llA 









flilCft Re WARDS 
RADIO 



Radio Is founiT—Trt It's o^ flur 
IcLiiufitrlaj. Moro Ehan ]]i>ote» 

h«.v'« CJTL 1 S or itivro RadioM. Tliorc iro more 
lltid|f)a EhtiU te-tephnaeij. Everjr m1l^ 

llOMH vf tUdEos eeL (Hit of (Idle irjd art rt- 
oUcr!!. millJi'Jias more nteJ n^w lubes, re- 
iiulK. Elrrr iSU.dDCl.lKiA' sre Buent every Fear 
Haiilu repairs aEMie. Out n.paiMMHI muio 
R adlDB are in uec^ more are iKlbfi SOM evm' 
(.laj. offer Inir moro profiL'maklri.|; ob|iM»riLiti|- 
tlca Tor Hatilo espertF. .EHilI RdhlCl IW 
STILL VOl'NO, filiOWING^eipandiPB itiHJ 
new drldfi- Tlift ii-w hnn.i1 red S^lt. ^-Hi, 

Fr^n a week IoIm; of 2(1 yean ago have 
jrroTh'n to thrjuaaiti.tB. Yes, Radio offers 
o|i|>rtTturUtEca^-non' and rof Ike ruturnE 

Many Maho U, Sid, (IS a Weak 
Extra ill $paj-B Time While Learninn 

77ic ilaj- you enroll,, itt eilflHIon la our 
reiEUlaT L'mirae, I Slort Sendin^r Kitra 
^Junyy Juhh Sikiieyi'* i nbow j on htjvr lu iLu 
lljiiJLo repair JriJij, ThTOUKhoul your 
iraininr I «end plans and Jirerilan.9 |lta[ 
made irmxl spare tline moncj — in 
toci) — ^f«r imndreda. white liiatitipi. 



Art Toilay, Mall lha fpupnn now fnr '"Rich 
Jlrtiaicls En H^hSEo-" H UQJtHS fult Radio's 
SPUR- llnlr aiMi full lititi; Oppiq-ruiiltlea uid 
tbnse I'amlnR: in TrlrvlsLOfi; tells ahmil my 
train lti|E In Radla and Televl alon ;: ahriw^, you 
IrririTF fRidi men i I reined idtllhji wIlbi ihry 
are iloitHf aoil tarnlna. Find out what jla-- 
tllo uffCTS YOT'I JT.VTL fin'r-OV 1n an rh* 
velope, or paste on a posEcir£l“XO\V] 



Dept. 



SHITHh l^resident 
National Radio Institutn 
Washington, D. C, 



9JP 



rJ+ K, S'riT'H, PreBiilcdl, Ur^pt+ UJl' 

^iLlltinal Rui]|{i U, C, 

l>eflr ^^nnllh: liVJtJiouL Uljimatin4{ mo, lend "■pilcK Uewa^f^la In Radio.'' wbleli 
paint B mil lln; xpare tJnio and lull Limy oppcirtunlllos In lladLo and explains your 
rjU-rid uiytluKl lit irolnins niiii at heiue In stiflt-e liiuu to tuic'tJiue Jlatlla Eipviti. 
lI'leHsc VVrita IMalnly.} 



NAME.... ........ 



.AGE 



ADDRESS. 

CITY 



.STATE. 



*S PROOF 



Many make ^30 ^40 ^ 50 a week 



I will train you at home for many Good 
Spare Time and Full Time Radio Jobs 



lEiiilh? nffyrs yini raiany opotirluiilElH’- r-vf ivelt- 
pitiihi; surti'i) lime Ltiid full liate Johi. And 
j4iM dfrti't hsTo to Jtlve itp your job, lenvii 
home or ^pend ■ liit nf maiify 10- Im In IP set 
lht?o jnbp — la bcnniii: # Itadlp ErperL 

Cet Ready New fer Jobs Ulke Thes# 

RiiHo liroadpasUntf still OnJ Ptliploy end- 
hetre. operaiant, station ntaniiitrra amt pay 
firdi ier triiiliu^ mep. Flslnw HadlP sets in 
e|>irw 1 3 me pa)''s many fSbli Eo fijOh ft year^ 
full llhie Jnl'ii will I RAdln jobbers, munu- 
riclurnra and dnaterSi mU(Hi aa (IP. 
(.TO a wEirk. Jfflny IlndlO Kspi'ru n[wn full or 
part time Radio satrs and repair liUTilni'sBrB, 
Radio inaEiufacluricrS and jm^hetS employ tent- 
ers. IniperEDTS, toremep, enRlncen. sentpe- 
men, in ftnod-pay Joha wUh opporiunlliaB fn^ 
itrlra neeturp t. Automolitle. potir«. aviation, 
rammerpial R^dJo, 3oud speak-er aFsteins aro 
HL>wiv|? fliiiiia ofTcrine ki!*!l opporttmll ies now 

Bitrl for tJio fuTurr, Trier tjlctn EiromlBoi lo 

opert inany t™i Jobs soon, hten 1 (rained 
hare Food foba In these Ifrartchcs of RnriEiK 
ItEnd how lliey jiat Ehele Jobs. Mall cOHEwn. 

Why Many Radla Exeerta Hake 
«£>, (40, a Week 



Hers'* How V^i(i Get Practfc-al 
EAporietlca While Learniuf 

I Bend you speelal Rarllo fntdpmonll show 
ynu Iwny to enriulLLOt expifrlmtiuls. build alr- 
ruits iilUSlmtlPfl linrKOt-tmit trrlnelplei used 
ill mmkro Radio rmlvers, broBiilcaai sta- 
tions and loud-spc'Dlier hiRtallmlonH. T1iLa 
JiP-SO methrvl at I ra in Inc — iv||h printed lii- 
Rtrufllntis ntid vrorklnK 4vjE.Fr Radio parts and 
elrcLiEl^^niahi^s leamlnr at ll□□ta IntHTest- 
Fmf. fasclirallnir. prsrtEeat. 1 .rL^tO OfTK 
TOT" \ ?ilftr3KtlN. I'llOSrfiSl^TO^AL ALL- 
TV A T'>T. ALT^-m'RrnsK r.^dio bet 

HKItTTCTNG IXSrHl'TlfRN’T to help ymi 
iwakT pood money nslny Radtoa while learn - 
inp and equip ynu w](h it profcsRlonal Jn- 
struoient for futl-EldLe jotrs aft^ gradual l«ii. 

Mdiey Back Agreement Pretestt Veu 

T am SP sure I ran train you to your aatls- 
fanilim that 1 spree In writing to relund 
evpry Eie-nny ymi pay nm. If yurt arc not lat- 
Jelteil with my Lessons ami IPBErurtlMi Berr- 
T(t when ymi finish. ropy of this air&e- 
[pent comeB wltri my Free Booic- 

FEnd Out What Radle QTTera Van 



L E. &MITH. Prea-, NalknaT Hadlo tmtltute 
Eitabll^liad 2$ yBers 

lia iLiii: llreeEfij tbe IrgiriLnv uT more nirn fur tbo 
itiLdlu fndiuEry than snyon<^ e]»i^. 



' (SO Monthly in Spare Time 
' "I wnrh on lEadto pan lEme, Still 
I helrllrii nvv ivj!u|jir Jnh, Slnwi en- 
rotlliijJ jieven ye:i|s ajrn. I hove uver- 
■iccd armind (fUl every nianth." 
jmtN R. imHISBETTB, ftDB Valley 
SI., Hanelieater, N. IL 



Opemlei Fublie Address $y 9 ten 
'T have a EHtsIClnn wlrh (hr T^>s An- 
Ifejei rirlt Beryiee. opera l;li4|' iKi; Fulf- 
13r AcbJresa SyKlofn. in tbn A’liy lIsH 
rinMiell. My axlary is Il7n n nioriib.'’' 
R. H. ROOn. R. 139, CliyHall, Ijw 
^V nuelcS, (Julif. 



Bresul casting StatlBos 

Employ PitnaBers. enrlneers. iterators, Installa- 
lUm and mnlriEVnance men fur f q»c lf>uT Line Joba and 
pay well for traltied men. 



Set Servking 

Filin If ItadiO set? |n 
spare Elmo |iay^ inany 
}a. (iu. *15 9 Week 
eitra while 1 cam lug. 
Full time repair wnrk 
paya as mueh aa 
I^ID, $.19 a week. 



Loud Speaker 
Systems 

Jli.ll|:d1nj:. insrjiniip;, 
servltilnc anJ oiwral- 
Ing public adrtrtfls 
ayisLeniB Ib another 
jtrowlnR Held fur 
trained lladlo men, 



Makes $59 to S6D a Week 
"T am TnakEnR hrtw«n 
(nil and fr19 a wrek aFErr all cspeniei 
are psid. and 1 heo mcEEloR all the Ra- 
dio um-k 1 ean lake imre of. thanks 1e 
N, 11. I." II. W, KrAyfJLEIl, 12f|i.4 
K, Gey Bt., KnootTllle. 
Term. 



iVfeeit M rr^TTTff fo rtdt'frfisefj jJeftsft ni^nff'cut /'otisf/ar jV/f^p^RjmVs 
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Grades of 

Each One Marking a 



Grade School Graduate 



After r had completed the College Preparatory course with the American School I 
was admitted to Indiana University where T made a general average of 00. 1 wag 
told by my professors that T had the “study habit" and was better able to carry 
college work than many graduates of resident high schools. The courses given by 
the American School were so thorough and complete that my foundation for ad- 
vanced work wag adequate and strong enough to stand the tests. ^ — DeIhMOre 
Liggett^ lUaing Sun» Indiana, 



The man. with only grade 
achooK education starts at 
$400 a year, averages only 
$1 ,265 a year over a period of 40 working years. 
Tr^ay no ambitious man need be chained 



down To low pay by grade school education. 
In your own home you can get expert help 
and complete your high school course or 
prepare for drafting, Diesel, air condition- 
ing, etc,, and get ready to earn more money.*' 



High School Graduate 



I graduated from high school in June, 1936* and in October, 1937* enrol ted in your 
Engineering Course just a little over a year ago; and 1 am writing you today telling 
you of the wonderful things ivhich have happened to me since that day when I en- 
rolled, I have studied hard and consistently and according to your instructors have 
eam^ good grades and ha ve progressed rapidly* This rapid progress has been made 
possible by the methods “American School” uses and the splendid manner in w hich 
your instructors handle any special inquiries or problems which may conXronL the 
student. 

Very recently 1 did the major part of the Designing, Drowning and Detailing of a 
de’vnce w’hiqh has been patented by one of the world^s leading automotive truck 
manufacturers. This device is being used now by the Motor Truck Corporation and they have made 
the statement that it saves them S13 on every unit they prcduce. I w'ill not be 21 years of age unlil 
next Spring and expect by that time to have complete my course and have my “American" 
diploma which 1 will be mighty proud of. “E dward H. McCLELUiNn* Cleveland, Ohio. 



High School f^radunte aturta at $900 a year, 
uveraj^ea $2,112 over a 40-ycar period. Thla 
menna chut ffigh School education to aver- 
age persons is an actuai cash earning of 
SS47 above earning of the average grade 
school graduate* A High School graduate 



not only haa bigger jobs open to him,, hut he 
can go on to college^ prepare for teaching or 
other profcsfllona^ or for leadership In buai- 
ness or industry* High School education 
definitely Increases your opportunities for 
advancement and your earning ability!* 




College or Uocational Training 

From a practical standpoint I can tnjth fully say that my study of the course accom- 
plished for me all I ever hoped it could and even more- As evidence of this* I submit 
the fact that at 30* I am now employed as auditor and accountant In a position of 
trust at compensatinn more than double w^hat I was receiving at the lime of my 
enrollment. — L* V* Ogden, Utah, 



The man with college edu- 
eation or some other form 
specialized train ing 
8tart» at $1,490 a y&ar, is 
earning $5,000 at the age 
of 49 — or an average of $3,425 a year. He is 
a leader in hin community, has a good car^ 
'Figures from Government report. 



and a Comfortable home. You can get ready 
for opportunities open to .Architect, Bu$^{- 
n&ss Manager* Mechanical Engineer, Pro- 
fessional Accountanfj etc*t through expert 
methods of preparation available in your 
own home, and get the knowledge that will 
open the way to the higher paid jobs!* 



Mail the Coupon for a Free Lesson 
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Applicants 

Definite Promotion Step 



Step Up to a Better Job 
by Stepping Up Your Fitness for it 

You think in words but you cannot think, write or speak in words you do not know. 

How about your job? What you think and do is limited to things you know* Every 
new task or operation — every new job— is a new lesson to be learnt* and your grading 
on that lesson definitely measures your efficiency. You should make it your first 
order of business to learn everything you possibly can about your present job* Do not 
be satisfied with just getting by. Become the best informed person on that kind of 
work in your office or plant. 

Next consider the job ahead. Study up on the principles of the new' work. Learn all 
you can about it so when there is an opening and you are offered the chance to step 
up you will be prepared to make good, AH of us are on trial at all times. 

Don't Be Handicapped 



There are jobs and opportunities today 
in such active fields as Air Conditioning, 
Diesel, Drafting, Accounting, Merchan- 
dising, etc. T A ese Jolts — these opporlun tt tes 
— ore cpm oriiy i& trained men. That's 
why thousands of ambitious men are 
taking American School's 
courses — are spending a 
few hours a week get- 
ting ready to earn 
more money* 

American School 
graduates hold 
important posi- 
tions as archi- 
tects^engineers, 
accountants, su- 
perintendents* 



/ 






draftsmen, foremen, managers, etc*, or 
successfully operate their owm business. 
Hundreds of our High School graduates 
have entered colleges, universities, nor- 
mal schools, etc., have attained success 
in business and industry* 

Without obligation send for 
a beginning lesson. Spend 
Y ev^ening reading it 

prised at how much 
you can learn in 
*1 only one hour. 

You will find out 
how other fellows 
are making good 







— earning 
motion* 



pro- 



America It SchooL Oept. GS45,Drexel Ave. at 58th St., Chicago 



I havfl rhcichei} tbe line of worlt In wtlrh I would lEhe a cockI Plcan#! gpnri mp wliJioul. pjiiwqsc 
or oblJjfjtiioo OQ my porL u oopy uf yyur KuEleUn jinl an earty iesson in Ujc fic3il 1 bave aeieetJHl- 

□ 

□ 

□ 

□ 

□ 



Air CdTidltlprilng 
ArchftKturv 
Airtometlvd Englntirlng 

AutomobM* Ropalring 
BoaNkfl^pIng Ji>d 
Cort AeccuntJng 

□ Miragamant 

□ Clirll EnglnHrlng 

□ Avl»tPen 

□ Cor»tnatlng, Building 



Elt^rlE:*l Ertglrttfri fig 
Dm*l CngirvMrhng 
Drafting and Dulgnliig 
Elgctrle Refrlgkratlon 
Kiating, V«ntll«tlng, 



Plumbing 
Prpfftalcinal Aeeeunting 
IncI, C* P. A. Ce«ehlng 
High ^hpgf 
Highway Englnaarlng 



□ L.AW 

□ Ubgral Arti 

□ Mbthdnical Engln»rlog 

□ M«reh«ndlilng 
G PrlvitA S«cr*t*rr 

G natflg- and Talarlilon 
G S4Ffrim»nth3p 
G Shop Praetle* 

□ Stegrfi Engin*grlng 
Q Shop 




Street. 






eULLETSN 



& 

f miriciit sciitei 



.Stale. 
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nAiN ton 




PAY 
TUITION 
Amu euADUAnoM 







^ H. C. LCWlSi Fmldentt 
• Coyne Electrical SchOQl. 

I $U S. PaullDa Str«et, «1-72C. Chicago. I1L 
I Simd Tnc, without a»t or DbliEatlor , vour Bic l^no^ Gook and 

I di'tajtio/ Ffluy-TijJtloD-After-CfadujiloQ-OBex. 



IF YOU'RE SHORT OF MONEY 

Mail coupon today for dctaib of my 
*'Fay after graduation plan** and 
famous Coyne “Learn hy Doing*' 
method of practical shop training for 
start for success in thb big-pay 
field. Age or lack of money need not 
hold you back , . . If you arc short 
of money you can get training first 
— then pay for most of it in small 
monthly payments after yon graduate* 

LEARN BY DOING 

IN 12 WEEKS IN COYNE SHOPS 

Coyne Training ia praeUcal tratnluK, easy to 
. ■ you leaxn quickJy by duing actual 
}ob» on real electricid machinery in 
my shop** Nut by books- — not a corre-?- 
pondence or a liome study conrpie— yon are 
trained ri^ht here in my big diicago tiain^ 
fug fthope* Von don't need pfevious experi- 
ence or a lot of book Learning. Ejc^rt in« 
struc tors guide 30 >u every step of the way. 

Start any time. 

EARN WHILE LEARNING 

Job Help After Graduation 

Big tilings ahead in Electricity mean steady jobs, good payj I 
find a real future for manytrained men in tliis fascinating"! ive'" 
industiy'. I tiousande oi opport uni tlos, Bush tlie cou|icin 
TODA Y for Bifl Fre* Book wdth many plkitos of the great 
Coyne Shops in Lhicago— Opportunitiefl in Electricity — Hmtf 
we can train yon for your start in this bcLd and let you pay 
your tuition after graduation In easy monthly pay- 
ments. If you need part time work to help ivith Living expenses 
my employtucnt department will help you. After gmduatloii 
you will be given Free lifetime einpl03^eitt aervice. 

DIESEL, ELECTRIC REFRICCRATION 
AND AIR COKDITIONINC TRAININQ 

Now Incluilod at no extra ooat« Talor advaotose of this tmio- 
Ing to increase your earning capacity, 

GET MY STORY 

1 have a mighty mterEstin^ story to tell about my 
school that will Interest any ffdlow whp wants to 
S^et ahead ■ . . Flit In the coupon today and 
jcnall it to mcand you’ll get my big >» id .. 

FREE 



NAME 



■ ADTSRESS * 

f ClTV.^, . , . STATE... 



lUUtol 



mriting nhese msiri^iaTt Po^titFAj" JlfecImniM 



I 



BOEING SCNOOI ntEPABES FOR 

TOP JOBS 




Boeing Sehoni training, in IllhortiURhiTOiaTM 
and Bylnr cvttir«<fl* comtomida %vocld-wjdt 
mpect from air exfcuLiv«n. Separale caureefl 
for RnlltRC and hiali eHchnrd frarlualntj Entrr 
any qOATlrr, «ru-aVtliti«nt, 3b full- lime 

tnalrLiclnrs. uncmll-cd ±E]utpincn1. US^ ot 
Errfldualta cmplov'cd. 11 if demaiid for Trained! 
plinth and mclrn:hrt>lHnifi'*l^. U. S. - Hpprrtvc<l 
school. U^nctl and uprrRlcd hy Ihiilrd .^k 
Liri(E&. far ]fult.RTtn* 70^ |[ojt|tar 5. 

Airport, Oakland* Cfllifornia. 



CHOOL OF AERONAUTICS 



ENGINEERING 



DIGREE IN 
TWO TEARS 



B. S. DeitTK rQEET94;9 in cntrlntcrlsjt Blrc-Lrlral* Chll, Checa., 
MBcItanlaal, ItiiUo und rclrrlHlDC, or Aaron imtlcBl. I yr. ATrcEi. 
DniflinE. lnl«n|i«. I, thorcFliRh (irOtTnlrA, taatfa 

trUl cToter. I'r«p cwtriici uUPkiuI exirm rlfar^r. Earn heard if 
I*(i^v luJiim anil IjrlriK cofiL;.. Enlc^r accLcmtirr 5, 
UcteiubGr* Marcli. Jujie. ICrkl' for CaiatitO. 

239-A E* WashTnatan Blvd.* Fort Wayne, lad. 



INDIANA TECHNICAL COLLEGE 




STUDY AT HOME 

E.(>}'ally tmhied men win blgb- 
er poalilona nnd btgfrar 8u<s- 
ct.‘S!9 Ju biiHlnrfta Adu pubUo 

lift. 'GxTaE.u: DpportmijtlcR th^n' 
Evn- hcf^rB. Kl£ c0rpoM.tJiqnB yn 
iKOilMl br jotm witb leru tnbdiir. 

More Ability: More Prettig*: Moth Homf 

VVfl ictaiik yniu *r*r tv .v-fj. Ifw er*dn ±t Jwitniii 

dtirlnf NTiiiTv litne. fhrf nt* ol LL. B. 8iHWirul 
imi'junkit lit «v^ry it^Ektn Ub*U. B, W* CVnHAn 
*11 t^at tnltffHol, inc l■lil |n« H-v.iigen^ Luiw *ut 

ItTcits. G«t tHit vmIuUiI^ li!L*OKy:« 1.4V TrelnhEw fiiir Lnaenbic aiu 
’^'Rwbtanra'' FUXIE* 3^ fsrF th^iu MOW. 

[_f S 4 Ei« Enteni,ion Uolwfslty* Gent, 9M-L cbinge 

A C*Fi'..ia*n<taiie* Fiialttuthan 




Write fciT my Frw *’ilCrtV to BECOME cn EXPERT 

whlfh KitOWH how JJthPrn IWCflTn* riciapfts hy 
Bny SStrthiMf. SuiiibUcs fumlahi^ tn itEuelcntii. Vaiir nliniii 
trttCBinUy on a ^rtl If ynu vnrlnjtv itvaTnp. Wrili; 

Tewiny. T, M. T«VIS* ■nn 3SK, CWtH^ICOTbe* WO. 

At bom.^— In sport! tLcne. ov|!rnonie 

"eUice-f right," gain self-oonddcncB anti In- 
crefr&e earning tblseosy way. W^rito 

. for freehoO'KIe*. hok fo irfirt u 'tm- 

g defy M'it/l irotdj and TL>qii]rEiDGntff, 

Cnfiaadjlc NAri:rtAtH#ricartli1slMiMv, Do«l ItU 
^ j Mlchi(?n Aw*« CWmbs, riUnola 




CATlTOONilMC 



your trf 

lit nJOEiei'! 



FFret thIai. LES$0M! Cash In 

huintTr-itT UaVlf fUii ^ 

Nn ri(|i('rl(mt?xT F»crclril lr> ittarl. Wflly (nriny fur FH^.b 
iTi;,Hi-il ]tfw,r»i:is=". pJrt ohllrrnElcin. 

Mdi)N 0*.^B*eArttiia n fctippl. D*nf- A. F*1l Crp-pli, win-. 



money; 

Ovrn 3 sttarfy raute; fifll or onEt ilrjse 

Makfl Euulifljr at onct} a.-.^‘ :-s,|l i fill tOUIl J. 
ThEti! Cflffep. Te»H. Si-Uf^ jfi^i tis'ii-f 
liQuie — Lit^r ;^<Hi ls^unhJ1[l>' 

itnaM'ji, euanuiteed phiHeil-is, t’oni 
plcte Ouint, HirlLJiJIUK |.;rji' jis ^iiri 
iiietit of bill HIM pjiclu^ri t;— fltl'lK ra 
rcliulJilr pcrcOnE, Dl(l-eyuLlih:lii'd ixiii]- 
piirb'. U'TlIr r[uEt'k fur uf Jny 

Fr«e OiTer. E. J. Mill*. 7Rt4 Mun- 
imiiith Av€i, Gineinttiili* OIeIq. 
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INVESTIGATE 



PRAaiCAL 





INTERESTING 





the Hemphill Uiesel training programs, which have 
been developed over a period of 5'ears and represent the 
accumulated experience of many American and Euro- 
pean Diesel engineers* 

Diesel and Diesel-electric training. . . You may start 
the Course at home, and complete it in any of the shops 
and laboratories operated by the Hemphill Schools — 
Americans Original Exclusive Diesel Train- 
ing Institution. 

You will find Hemphill Diesel trainiii 
practical - — absorbing — - useable. Your 
training includes work on industrial 
transport and marine engines— —instal- 
lation, repairs and operation. 'The 
“March of DieseT' describes the var 



lous courses. 



HEMPHILL 





SCHOOLS 




IT-Zfi Qufieiii Blvd., LJ.C^ 
^ . 2l>14 Larrabcc Street 
. , , 417 MonfM Artnufl 
. , 2T20 San Fernands Bd. 
.C. . . . Ties Granvills It. 



NEW YORK ^ 
CHICAGO . 
MEMPHIS . 
AOS ANGtteS 
VANCOUVER, 



AIJ camrauaicetisu csBcanuM «orolleii*Dt in 
any oJ Ihs HempHin Diassl Couraas sbculd 
b« ssiit to sn* of lbs EsIlowiDg addiausa: 



AppUciticns far enroliment will bs accepted 
Irom EnglLah apealdng Etudenta leEiding in 
lareign traunlrias. Wrils 1st Epncial tamu.. 



CITY 



STATE 



tn- 4 C- 



Hemphill Diosol Schools ibif wtfujftt 
Please send data on your Diesel courses, also 
copv of the booklet “March of Diesel,” 



AGE 



illlllll 
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BOOKS SENT FREE! 

ON APPROVAL 

£ VOLUMES BRAND NEW EEllTlON 

omy ijUmitt.j B l 1; V ^vlili t.hfisp U 
MEFl DOOSirf- lili prepare roii a uoocl 
lirarLiiiiK >Db In le^ iri&ti b. year. Meehan]’ 
rat aad arrtiLtCCtura] ilralLlnii from Aimple 
■traiebt, iLan to important uiaiia. 

A me ar a ttml &ulic especially lor b*- 
KtnDera^ lor men wub only frratnitiar 
3Rho<ti|nir, I>rafrlni; roam praetU'e. PLUS 
ENGINEERING, made enay orift clear. 
Includes coin-nlete Infafinatlon on 
blue iJflTit mdlfi^ lof butldlu^ itnd 
in Bcbil n o 1 radea, 

Bi{ Field Bi{ Oemind Big 

dcvlMib-tn Kf* urifnOV rbhl Bq«' la 

«U bijaijJnt>nd inM ar^rtkiMdi: Dnfi ■* taO.Qfl in Vra,IH 
B wMic. Tbkl,'i lUal. tfai hUlbnfaiE — FCO Pft^FTti- 

MEM HAVR THK hfeer Cl3 ANCLE fi)H AD- 
VA NCEM BHT. Plruanl. PHKiniiliBE' ir^iry. niir Ea 
1am BJid do, Lurn qukklT *hh Ui»m boalu — ioul 
<<nupDii lor ■ hC ukd »C4 Ch I'DiimU, 

I A rtar'i ^4^r*A»>i4 lin lt« 

Ir4iq T-petqi#al £«n4y -"f-ir p*n J> «IT 
f/ l^u nirl4i<rdK» rf 4rmftmf^ 

idr IA 4 I il u -riwfh MHF IAib Im Nil I 

OomplEte net ofetravpinR instrumestelFynii 
senil for ihese drallllic booka NOW, 
TbeoD in;iiruni«nta are made of ihe An^ 
eAt of German alivcr, are abAalutety 
accurate and urepackerl In velvet lined 
tratheretto poetter cane. Reel SlO 
Value, but Included irltb the^ie fxMks. 
amcridan technical society 

JL y tiPi'-l'i; 

Altt4ri«an T«hnlixl beifhr, D*pL DfU. PriiHr a1 Hth II., Ch^leapp. IS. 

for IQ dart' trkl K*p' 4 v^imvi Ht oi dn/Cibr. i rdl p«.jr litn [iw euli 
Mi«rv fibuibb. II 1 wiihu 1 uiar rtiura UmIl* u. Id uyi aqd c*« lau tii^EJjiuij but. tl 
I dKidq liw dv In. I w3h ibad I-lJ.iyt tiut ||0 dbSriL tbiS nbly 13^00 n -tpr^atb tJblll 

aji.SD. ibt bdf'HUiUli bFkH, u DiJd, Cibd Ibcfjq pdJtJqii ind UidM-t 1 

iiutriuBbcu pj)4 klHuiwAtiifi C«lluk.:i. 



For Beginners 
or Exfierts 

Written; ba you cad 
underatand every irord^ 
by 22 well knovn eneln- 
e«M and arclit tecta. t>e- 
l,uxe Ilexible binding, 
nearly l^.nni> pagea, 
1A46 biuedriiira, ebarte 
nr.id diagrams; prepareo 
yon tor a good drafting 

fob lit mechanJeel or 
arcbiteetuTDEiinefl. Bent 
for 10 dflFE' free ueu It 
you mall coupon Im- 
medlaiely. 

Tfitttt InctrnniMiFr 



Ahh-^ 
rH^tri II 

* Iwfcp- JJ 



Cibd lt.i;iiC •dJtiqii in>J 








Ativb latter iu.|Jbi njit, ptii9layw‘* blai a«d aditraH and titet nl at Irul 

E,n* bualuMi M a 





]Iundri]iJ» of torn aiMi It’Otnen nf all igea l3-:y> nmire fin. 00 m 
tHi In 3 single duy HtcUig scleitllHc SiyrrilBli Ma»BAue biuI 
Jlydro-TlirTHpj ‘ IreulIrmiiiA. Ttiere I3i n bl| UemarHl riMii 
llnspltulf:. Kiinilbi'iuins. CUdiB, DKtnrs iituj ptivnle |i4itlcnli a» 
n'^ll JIB (iJihirlUi'iULes fur catublEiiliina your ini'n oeUb. 
ij^'^TTi tills iiitri^eBlinK luuury 'luiikiuj; pixtft'j^slun In yuur cmii htune 
by mail, llirnuflb oui lititMC liiiity niur^e, Sdbiu inslviir-iurtr 
aa In our NATIONALLY KNOWN rejl ijletit ecImpoI. .\ diplomu 
upon romplotlau uf liia evurue. I'otirBO ran Uo 
cCrillilckcl In 3 In 4 nitinlfiB. Ihgli School I rain.- 
ing It PPt nc(ciBbT}'. Muiiy earn IjIs cuoitL^y si.bltin 
Ifurnluf. 

Anatomy Charts & Booklet FREE 

Knrcll novr anil no tv 11 1 Inrlndo iinJfoim coat, 
lucdlrjil (l]r I binary. njHcnlot reLlucIrig luLIrr muL 
llrtbo-Tiu^rupy outinlic* i^'EibdUt rslra rust. Tbi^ 
M'dlLflitg CDLil'sc itlnno iriuy he i^erMi nidri>' limcif 
tike niudjcaL tulLldii fccr 

Send codgoil hOw tor Anatoniv Charts and hooldFl 
centalnlni phofonrapa^ and letleri from suetniiltil 
■r^duAlot. tliote hill all bt sent neiliaiil — FREE. 



T Days at Home 



THE Colletir of Swedish Alassape iSuftfltiar to NationBE Collece of HAuaf*) 
Dept. 6G-I — 34 E. Aitaml SI., Chicngn. 

Tou lti»y Bcml iue FREE antt iKBluahl, Anatomy fliarlfl, Imoklct cqm- 
iJilriEiig pliaiTijtraplis aiinl lelletB fiom gradubklra, Hud romiklcto ilotall^ 
of yaUr ofTrL 



XniiiB ..... .... 

AiWfrtB .-• . . 

City 



A GOOD LIVING from 
POULTRY 




VviL.h n htin.Lnrh.ir cif yOilt own. How 
to «t4kTt i-iivall w-jiy, oirmrc time, 
Ktrow- frvitt (KTonie, ur prvi.tere iitr 
gorwE jfri; In iaixv nnultry plont. 
Harry J.1. Lbuiou, tiaLlunally khuwTL 

]%>LLllr}' b^ITCii., lahnw'ri InaiMit Bckonllinf mcCJuKlii^ 

money mehlng bcrtcte! In nnatiry mlalng. Hla 



Fyht-rm. tir tujnvc Jituity IraTnLn^'iuxnl tl1il^0lind.B 
BDf.vK ' Kluhv mn^ie roumry Fcir yrefli 



t-ihdi'jrbcrl hy nvany ^l]cge:i and 1 
UlCik. RnLitbll qbod ^0 



na Teultty- 
c-ji£fi. wpito to!ity_'ror rn*_h[^ 



Harry 



KliaWB Tyuy' CD real Lni9ilit.'ij D]]|KirLujidty. 

M- i.3intnii, I'rc-jj. 

.J-.V NATIONAL POULTRY IMixlTUTE 

Ca JiflfrO^DCPT. 5B-A AOAntS CENTEIt, M, Y. 




ng. . . . 

fsti Hired Ligh rislicml work. Shorl, diploma course* 13G wtebi) in Survcytiw, 
iTraiftiti^. Cow tuition. I^iw Uvinit c«Ht& Studenfa from^evpiry «tatc and 
many foreign enuptrio!. -Stllh year. Gltu.luuti'jfPUEccaAru], Kntcr Scnlrmber^ 
.ranuary^Mnrefi^ June. Write for cataioff. 499Cn]legeAye., ANGOLA, I ND, 



'STATE COLLEGE 

Jl. Sr Oestee /n z Years 

World ramoua for iDchnicaJ ?-yeiir onunucs in 
Civile. Lleetric^L Mctiliinkal. Cliernicnt, Radio, 
Acroftftuticaj EoEinwrina, nusjnciB Admitiistra- 




Slalo tVlIrlniu!. runr "NON -OR EAST" Fdtatd Chipi 
aL low tiHU, VV> furnish oqulpuient and InafructlonB. 
PotikHwB picul Iful 4tml rtuap, Grneeties. iniii-lici*r 
tfRiaursnls, iHi'cruS du rim i-ptulliiijt fiif ynit. 
lurye^ — unusually fn. Vou rPh t-tatt ItiLt llfldm''V’1ILaldn|{ 
bUhlliyi^e nn ■ "ilcKI tu nochinc" outlay dF cubIi. 
Write far I'nliiia Ohip HTHiJdrl. 

LONtj-EAKINS CO., P2B-S. Hkli 5t., Spriifillold, 0. 



\Gef tM NEW AUTO RACING BOOK 



BHANO NEW, itU EdtliiHL Tells liuw Id layout fie build 
Knuiriee, p'ritmct it Bfldieg for fline dirt track cars. How 
to Itcbulld ear-A 4; c!]j;lbb'&: SiupcrclUirfiefA, j-tc., JI.P.. curve* 
^=r I'nrd AH & Vrl,. Ititeriiiitionnl fonniila— mid^fet 
.ii-iian car plnns ic iiifnnuntln-n vorth 5 tiTne-*t 
cost ol book. Get thi-s. Kreftt Rook XOW 
l.ie iip-to-dftte cm nit rnciuR enr infonua- 
tiolh $1 Postpaid, or ^l.l.> C.O,l>, 

m r. KUdt, DagLB'i Mp^iwiilfe, eMngeR, OU* 




Correspnndence Courie& In 

RADIOanJ fLECTRIC&UftCIN£tRING 



LOW AS 




electrical ENqiNeERIHG. 0«-L EOu<9 fflJivp Cif wLd? elo^- 
Irlrnl Ar-iiL l^Inrtl'ru. Very nnd entJini1a]]|.p. TUenry niuJc ea>y, 

RADIO EHGINECH1ND- Kitn Pre qinrtn in raij.|n. ivulilk *3dE**< nbirtiMHi'LrM 
wMb. IraUu vi^u to Ite ifljwr-wrkL' ru«n. i!taI vnfbM(»i liiIh t<irb|i|rla.q. TbIUen 
DTCLY hDiunr. CMorml pnj mml rl!,a. Lili^lrucnl kite furnuhid. 

WtU* Fikt Ir^ riFlilr-. uE «r!>ii>Sil e-ti Enlinf ItudsUlL til Si.k Wtt-. 

r nut LINCOLN ENdlNLCniHC SCHOOL. ■« Llncaln, Htkr., 

tsrc&icr onportuniucfl pnw lu ftdvertiflingn 
Learn eamly and oulvkiy tn viiarc time. 
Prnclical wnrk. N« test treraks. Old ofltftb- 
IlStaed yeliooL Lnw I iiilLijn^Eniry lernnK. 
Semf far *stt4 T€qnirtinenti, 

Paa*-DA«I« $c1tanl of ArivortlalriR 
Dopt^ 13$«, JteOL Mich. Av., Chicago 



lear!] 



ENGINEERING^ bfOudnualluu, nvl- 
allnu tind poilTve radtci^ jwfvlelmit, 
marina unfl Alorna tele^aphy laiufia 
Ihoraugliiy.. 41:1 Vreeiki^' englnaer> 
Inn pourw eoul valent m three yea nr' Ciillecu radio work. Hchoul 
esi.'till.diud lS74. All cspoiistH lew, Catalng- frr-. 

Dodge's tnstltLite, Ada St., Valparaiso, Irtd. 



RADIO 




. .ii”V 



'fa' 



POPULAR MECHANICS ADVERTISING SECTION 



ITA 




Be'Vbur Own 

MUSIC Teacher 



1 C APM AT fT tty wnnderFLlt [Riptarexl Uoltiod. Slntple 

l.C.An. 1 ^ A A nvwic. A-D-I W ctLitd cun ie-ani it. Tour 
]^4ai.Hfia ransLst of real bc 1 Bd kits , Lnstcail oC llrtHHMt'it; 

Krl-Ii of rlt^Llj^tLirulljr eJiRy la-SHcna sddB a new "cilccp" lo 

list. Tmi reftd feiU Itoiej). l(*a — no ■'fiuiiiherH" nr trlrfi inuaic. 

1b 9u tburuU^ll Uim mill? 4>f OWT TW,OlH> uluildfitfi are baoid aiwi 
□rchuAlra LEAPKH^. 

Be Popular 

EverjthLnir li In urlnt eniJ plrlurcl. Flr^t 
)'{MI are leld wliai to tie. Then i pltlure 
Ihewt yen Ikw. In a few phnrt tneiUlltS Foti 
inajr hedHue en. excellent nLtLsleUn— tUa Vlfe 
tjf every imrtyl 

Free BdbIi aUd DfllH 9 H ttral Iwi L«AS 4 n 
M’rlie at onee For cnir lltustnutfil Ficb Um* 

■nil Fr«i IH‘Hk«tiitraU&n Le*aon. Please tacn- 
IlDti your fttvnrJtc iiiAmitofnlr Nn nliiliratiaiiB. 

Inalrumcnla aupTiUpfl Wltrn hetHlert. caati or 
crtdtt. (FwtLeili Tear — Kat, iwiflj 

V. S. SCHOOL OF MUSIC 

70 Brur&wkk Oldg., Hew Yarit City, N.. Y. 



Pick Taur Courc* 

Phimi' Cttlter 

Vl 4 llrt 

Oraan Mandvlin 
CrriMt UhuUI* 

Tramh«iia Harp 
IPttu 4 « ClHllHl 

f1ut» '(>■■■■ 

Hatraikct ilMl CuHar 
TminiHl 
Pi>n> Accerrikhn 
Plalin A^prdlari 
V*lea trtd 

CuMur* 

Mwtcrii ElanwnLarii 
Harm«nM 
ernmi ett# Trapt 



Regain Perfect Speech, If You 



STAMMER 



/ 

m Send toda^ for heatitifuHy lUuytrated thcmk tntitTed ‘’DON'T 

m I5T AM M « R," Tvlilch dijiscri beg tlie hogue Ud Et iMethod for tba 
aclenttfic ccKmieUDn of iUinuneTlng and atiilterltIK. hlethod 
V BucCBttirully at hogtie IiMUtute for yeara — ginca JEML 
W liudorsed by pbraiciatia. i< idE lurormatictn eoiiecrjiLiDir correuiicin^ 
of stftmTnerlnn aent tree. KO oblluatlan, Pi^niMmla N, 
DeDt.I 3 Q 6 CirclD Towerp iDdlaDauoUSi Jadlaniit- 

^lendid opportunities. Preparo in sitiir* 
titno, Kiwy plan, Xo pry-L'totifi extwrteniMi 
heeded. CDmuion Klinof cdLicvalloii .4u(i]eli;nt. 
I4cihl lOJT Tree Induklct “t>ppt]rE,unlr igii in Pbo- 
Uflrra|]hy”, piirlicularH and nMiiiirnnientjt. 
American School ranhy 

JMl md«hti*rt Art,. Ptdt, 13 «h ChbciaB. |IL 

CAJtTOONING 

l:xplm Jve iTvrl-nietlcin ijy m fatnoitK reneonlst met™ 
f .^3 h ru 9 v. I'D Lean] at hjjnu?. WnLc for >'n :4 DouhlCt 




WELL 



dtvj.L’rmlnjf fit (. 1 ( 1 - i'.vi 4 t':=i-. 

NflTlBNAl, fOHOOI. OF CARTOOMPMS 
433 Prntan Bldoi CFcvrland, Dhia 







mnnnasnssn 

OFFERS YOU GREAf FUfURE! 

[Vmirkd liaf mirtcfl aiifiiFiuxii b uumain^ jad jLrcidjr ri' 
edt luppljr. Caniu.Wji^i TerH, AtLinon'.^ fomnitH-c kIi«i 1. 
J(>C.i4<d 40 Cfiind C«iirai ALr TtnwDil in lifiir i^f ibe ijjvrili. 
Ittdmtfy ip<f}iilLu} in -cribtuDf MA'STIR. MECHA^i'ICS 
InJ AliRONAtITICAL ENGLNEEftS. |No Jltin^ inritlvnl l 

-Ci^drtErf cnipItij’itTHnL P^Triu tor 

(kuJli M>Wr tJe[Hr 



CURT(S5- WRIGHT TCCHKICAL l»iTltUT€ 
tMan i ale (L«* Calltoml* 




iMl 





NO MATTER WHERE YOU ARE 
OR WHAT YOU DO 

— we have a training plan for YOU! 

[F you are aiacorely ftnibitioua and intereeted in niRkine good 
in the Diesr!! fieLdpbe gur? to immodiat-Riy inviHBtip;at.{^ nuF 
fldkibi^ training plan that will Et ytniT etreigliiNtanuus. A Pian 
fipr every Man. A Plan for liioec seeking immediate shop 
training ae axil na for those who cannot give up thn^ prPHent 
cntploynienE and inuonip. p*or <I 4 3'Fare NaLiuniiJ beLoola, a 
reU'ijginizud learter in the Ec^id of trade eduualioii, has helped 
w^ide-awahe men to aucee^. Thi* million'dollar trade aehool 
will supply yi>n with a sineere, liurteat gCatement of fuetn of 
what you stiould do to quirkly get into the prolitable OioneL 
ludustryn No esaggerations — no nuestatemente; and a defiuito 
pliiui to fit yuu. 



Write Today 
for Full Details 

Afail thg rimpun lieEOw. Find Out hoW 
you ran k«[ tau in Diesel irsinllPl? 
wTllioui delay. Hee 3iow this ureat (mrie 
whOLNl opera pw aial inake^' tta TacSlUi™ 
avjilLi(nk! ta^verv a]nlatr.EaLi.g man. Aernal 
wnrk In mnden’i tralninu iflioptii a psrtcE 
every m?n's Infitnirtlon. Shop JUelljtfdS 
tLine-tetftfKl far 14 yean. FallCinatLlig, 
ettkienl prcparatlan. Get the rneta. 



WF AffE DEFIMITCLT 
1NT£B£STED TN 
HELPING MEN OP 
LIMITED INCOME 
AND ‘'BlINII AiLEr* 
m HOLDEDL 



NTAPONAL SCHOOLS 



Jloa 

■^nqeiel 




FREE 

BOOK 



JZA-t 



HAtlONAL ICHODtt (m«bN|lh*i| l^fasi ttapl. S^PMA 
4 D 04 SmrtH FJflrtrt^ 1 m Angilfi 

n«4|Hi HAri m*. wMhhi( yaa* till IDOK ■(«( 

4-igvr^nig f Hipbiy Wiilrf' Op^^rtlt^llLn 0"^ iMlvhniMah. 



N AMi:. 



.AOI . 



AQPIE^S- 



-FIAfE . 



fVhum lo adifcrtpaere jdeaae t'opular Mtehajifes 
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POPULAR MECttAWlCS ADVERTISING SECTION 



\v 


ECHANICS'WELDERS 
- COLLISION MEN 


lii 


GOOD JOBS 
Mighty GOOD 


and 

PAY 



Po j'ou want tcj earn hi|2 momey?' If ao ii* know wliicli 

fNf ttic trad?? ytin preFpr, Vmi li^Hm Ity tJulug. 

J*racticn3 work, Esn?rt t?ncljersl Ltjw tuiliuiu reraoiia! 
nttf^ntimi. It will piiy you to inT??ljtatf AT ONCK, Jn?t 
oheck th? course? yuu^d Ilk? to take and mail t^nlay^ Veil 
will rceeiye full Infonuation, jibsuluti'ly wHhuut voat nr 
oblig^ntion. Ilut ilon't delay. 



Check the Trecfe Veu'd Like to Learn 



□ Complete Auto Me- 
chimiH (Including Cle- 
tel) 

□ Auto CDllision 

□ Melal Finiflhiitg 



□ Eteclrle Arc arid 
Acetylene VUelding 

□ Spray Painting 

□ Body ftOrt Fender 
Bumping 



Aftk about pur MftDt ((itadu&ttcn 



Xitiiju . I 

Aeli|rc?i> 



Afoji fJic afeore flf once tv 

MICHIGAN 



TRADE SCHOOL 



Write fof 

FREE 

FOLDER 



3758 Woodward Ave. Detroit, Mich. 




This 

MACHINISTS* 

Home-Study 

Course 




helps men get ahead 

Xewly afifM*ml)iied— opecL'ilSy price<l — I heap five recent l>i>okM tivo 
you iltc nnu'[lL'ii] t4ieu on nu^derii niucHiiicH, uiHtf>-daTe lucilwiilh 
ynu need tn> adVDiitc In maclilne ishtjp work, Tehe udVnmjtue £»f 
I lie other nmu'fl eiiuerEeiii'e an loiind In lo soIve yoor problem? 

luernuic j our emckocy. wiib, 

The NEW AMERICAN 
MACHINISTS' LIBRARY 

S volumei— 2tU flluitrattone 

(A eembJnad ho ntt-etudr coun* and reforene* library) 

TIiLh library OF hiuehlnc Hhop prfirllrc wa? wrliten tor prorilejil ni?n 
It gtlvm you iite lnsrit mEihoile for every klml «l mn3.chlo4: tdjup work 
IL tul]v eiphiiiL-t laiiie^, tlrllLs, uorl [U tur biucliStiB toot^ buil ilielp 
O^mllon, uulomstle wrew ntudiLnpti, h|m?«cIa miil pear ^|e- 

siun eni] prorlurijrm, imnvh jtntl file work. niei:d tjurrjLcEne. eic.. 
eic. floluiy wrUten — eoEnpltiely llliuitrjitL'd— t|ie tnat kind of 
uelp to the machine ehop triaii who grants lo (iclvuliec himnetr. 

No Rtonoy down — «|?rcio1 prico— easy paytrlonti. 



EXAMINATION COUPON \ 

McCR«W.HILL BOOK C0„ 330 W. tintf Si., H«« Ygrk | 

■ ricjin-iinfitinn (he new American MaeMn- i 

. J-mnurj-. ]r ^ntlaruDLory J wU] JmiU tl.OU In iJoym ! 

Aciil morttiiLv unlEl Ihc ^U-Iri? of af-rt. raO 1 k jmJiJ. ir iml I 

W 4 fni*d^ 1 TFj(} TViiviioii thf l>nnkK [hfiKtnolil. fT* insurr pnunur I 
«nlpmojfl writ* ittainlv ano nil In ill iinei.) ' 

Kamc ... ^ ^ . 1 4 4 4 .... 4 , 4 ! 

nome AdJrcfia \ 

City Bnil Stale, ..,.4,...., ... ,..,,4 [ 

PoeJIEo-ji.. . 4 ► b . * ,.. 4 ... 4 4 * 

L K ^ K 4 . PM J 




„BUT„ ^CTJMtdei the hundieilir o| toon now in AviiEjon who 
■lerled, thoir coreerE with Aero L T, L It lining. You may 
be righ( where HiOEiB men once we rt*— wondering how to 
get ihnid lasior. If you owe i( lo youraalj 1« {uid out 

ibauE the Uimio^ that his- placed so matiT men- in 1be 
ripidly esspanding Aviation induSUrv, During one day 
period 12& Aero L T+ L trained BlOn were pLiced with One 
aircTofI plinE alone! 

Find Out iboyl Atro L T. L bicnJn?- Oraiev liKrea ciHiJtn in 
Aircflll MvehlEiiEi two in AirBiuLHtfl! Ertijineermi|. Ypu mb 
Fi^ll-tpjsi* evurm -■( Ehe AchciDl. cr iLsj-r yew CiAliuair il hDni, Per F)^ll 
drlBilb write liOW 



AERO IMDtJSTHlES TE^;:HN[CAL IN3T1TUTE 
S2^ Wod San FemandA Road " Loo' Angelea, CtliliMiua 







TRIAL LESSON IN 

• DRAFTING 

Mofe good JubB now In Druftlnc. IiHirn AT 
HOMK In sjMH’e time (or at our Cbit^o titrltouD^ 
Send iHjBtcard tor Fk>:iL THt.%L LtSSON aJlil 
ises how cnay m Inom iind get It HQbd loti. 

CHICAGO TECHNICAL COLLEGE 
Wl-2W>Toeb4 Hlrfrr.. 118 E. ?5lh SL, Chleaqo, 111. 





Want a CAREER in 

Photofjraphy? 



l.rz. tu iTkliL jr^iy to I'+tYiinp m Biir^r'. rpnrlpatihi opt^:' iiniLir*1 
^•T>m«rrul, Mewf, P^nrallb adk#rtlsl>te. Haluril Celer irsd 
"1*1 ton Plc 1 u 4 '* T>h«tair*^hy. Tnd^^jdlul iiirfnirLIrtfi by rewnni-r^J 
■ ulliiirttj.-. ^■■.:T*in..l WimiaAnnp and -Fl/ii-.f Si'xt* T*i 3 ir-iem FrutKiokli 

4 TOnn INtTITUTE dr PHOTOGEtaPHY 

H W^ t 33 Dipt 43 - ■ (iiw V*rh 

FOLLOW THIS 1L„ 

S«irr#t (<Tr<,lc:l T^*.- S? I» Ibl Jfltbl 

!R-qMilnE aBiuimup C«iiiiioH'*i( 0 *U Til!- 

Iklr &[k|cf priotf Iil Etiurdtii'od lirl'i imD. 

Tllf €»nflit-ntitl Ri-flflrt 
■Op-ITrfcr*T Yo-- ?? mmJ4 
iii thwf. a'^klr fin ir. 

Earn a Reaular Mmuriy Ssility 

Y'OU < 031 . bneaiiie 1 3 'uiioi Tiiul ■.(. tionii, 

ib yeiif p^arK Linii. kL iiniEI ropL Wrrh (rx- rim- 
tJuiUal fukJ repotA hjmI dc-tmiU, Litcratun will 
Iw Bent Mitii' Cfi jmi-Kinf rttitmx tiirP bit*- 

IHSTITUTE pr applied IClEtiCC 
3 iS» ^rtnyiia* A**. 
iJ^e CMiur*. tIL 



Free 






100'^ Isnpruyement Guaranteed 

Wf Intild. Ptrftipthr'n the vof.'il rirKlif»‘ — nriJ" 
lejJiriM.— tut 3iy ■Twod ltVH*n Lilly and 

l ii-lilirn'alli.' CtotTTft . ?oiL JitiKtEulrry 

(ji. jiu-iit!'' t-n ircipr"Vn .PtnirlDa cr ownlani V'ner 
cJ tt^rf . . . Writ*- fur WDitoertiJ ToirB t-iwfc — it*e- 

Wll V l^lj L-ah. bnn h*kB line VvM JitiU -paat- jia lil-.prY- 

1 'ji; Hriit to Mi.k£ihiB >epi-> uiiIem aijiiid by twTut. 

PERFECT VOICE INSTITUTE, Studlv 1354 

ME Lake SL. Chlcaqe 



JOBS in 



HME 



TELEVISION 



i^Xtenalon and r44fderit tralnlnir In tele'FfBfon 4 aviation and police radio, 
L<-t ufl tell yep how we train men. fU them for (rfknd joha, Kelp them set 
jat^, Write for catalufr. Afiliiatod with KM UC, major network ■tatlrin. 

Mm ntmuND mivisiCN, inc„ iog-j ptv« l tiihi mt, Mt$ii ciit. hl 



LEARN 



TOOL and DIE MAKING 



^ j , I . . ' equlp|i*il cIaW fertifinl ilhn-px. IVHTtirn I M Blfnn^ 
gp. nptiiil WHiij mb* ikfxTii fnr IVii-IivhI ileii. JLniptayDMiut lirip lifen. 
t. 3 Llwr jw*;, TufeUsn. UL^iilr^tod itotii FREE^ 

4* . -.L ALLIED- DCREW MACHINI Mr. INC, 

Dtw.l PlirL PM-1. flfc-SiJ w. Ijkp it.. fhkM*, U'-_ 



EARN 

•IGGEH 
PAT THE 
ALLIED 
WAYl 



Earn Cash at Nome.* 




We Olid M. Nl. ( 11 T 4 for lOKCOptlopill CcMar vnip 
SitowoKini) muatvmomJi ! We rumlnh lUatettBls; hvy 

all CTTDPC. Slu- FUEE plirttiT-i: bOrik tells If ymrr cet- 
lijiT. ?he«l. baiTi. eultahlti B* Wriiir i«lay. 

United Go., 3«4B Lincoln A«., Dapli 304, GhiUOO 










POPTJXAR MECHANICS ADVERTISING SECTION 
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Al/ISTinil 1 1 Mlf 


^gkm 11 TRAINED 


/mWiiiiiuni MORE Lini 


.rVlilM MEN 




Now in the time to into Avijition! AirHncn pxpAndinur; FactoriM floOcliNl mlh ordcPst 
for ndw air|>iunn^; Employ meot D|iptjrtunitipfl for Oradualcn of (Ilia Lin^ofn Govwn- 
. rnent ApproYad SchuMif ore juow tnticr theiii ever S 3 liineotn Trained Men reccntty 

B laced in ttQQ 4 _j>fty__pQ^i t iong. Opportiinitten for innny nnore, We nflfiiat Graduates in loeatinir pn<?ition 0 . 

■C A SKILL£D WELL-PAID PtLOT^ Your TrainiuR JiefM id GoVt-rtitncril Appmviti evtry #tep 
of iLe wny. 15 TrainiDR Flanes: S type*, Eive wide piLotiaift ea|>eficnee; TraininR preparea you for any 
Pilot KatioR up to find innludinR Convnierciat, fTranFsportJ. 

BE A SKILLED AVIATIDM MECHANIC. T.earn Airplane 
and Enpne maintenance^ nverh Mil h repair, Traininj? prepur€?a fot 
immediate ernployment Airlinnp Airport or Factoi^. Ad- 

vanced Traioi HE |jrei>ftre.'n you forGoveriunont M^-cImniee Ratihfr. 

Train Now »t tni* Lincoln GovfrmfiKiit Ai>proveiCl School. 



We furnieh part-time work for board and room while in training. 

MAIL COUPON TODAY for eom|riftt« Information. 

LINCOLN AIRPLANE & FLYING SCHOOL 



AIRCRAFT CLDC.. 



LINC3LM. NEHRASHA i. 



LIKCaLh airplane » FLVIN<; SCHOOL 
S'69 Aircraft Bldg., Llncaln^ Nabraihai 

I want to REl Intn Aviation. Pletme aend m 
CoiiLplute tufurutallun about IJjiE.'aLu TriidtLla^, 

^EititO. . . . , Aee 

AiJtlrisa). . 

City. Estate... . . , 





SamMamjpatHam 

T 5 TG FREE book in TOlor?* t-clld new o&ay way. You. rfon"t need eipr:rienee. 
^ We akow' you liow to deeorare beautifuJ .Art Nrjjveltjei? rinlit in your own 
home by simple *' 3 - 0 tep" mcthrjJ. Ku tedious atudy. EverytldnR fujiutdieU 
ineludirtR s^upply of Xoveftie.^ for you to dodo rate Unci llotnOcrafter^ Outfit. 
Bijr profit piece hit decfUatiiiK- Many hilt ftt home, and ni&ke up to 533 
ty $:jt> a wv-ok— iitll time Of Spare lime. 



Just, mail conpen and fimt 
ieajton o^psofufe/j/ /rre.' J^itart 
• right in decorating Giftjs, DridRe 
work uod you cum 
lunney this fascinat 



GIVEN YOU 
TO DECORATE 



PriKca, Tyyn, utc. More Uko fun tlian 
you leuru. ifundrutE makini^ bi^ 
in^ way, 

NO CANVASSING 

infl for Free LeMiion So 
Bilre are we of your aatlufaclion Wd aivt an ^bstdllte Wurrcinty 
bucked by SliOOO lituiid. Costs nothiuiif to find emt, Ofteniiis^ 
for new' Workers now in every locality, Midi coupon inmti’- 
diately for Fre« Book and Fili: Bcaaoti. Get Star fed I'rtukLiig 
jiotiiov at onee. 




MAfLTHlST 



I FIRESIDE INDUSTRIES 
I Dept, Adrian, Mieh. 



%Ik Free S«ih tmd FPlEE 1.1^00 W- 
Tl>i< dfm# iiiiL DblJgiilA |ba Mi 








EAtab[iBhed 

1902 



New York 

Electrical 

booklet School 

44 West 17th St., N. Y. C, 



.TOQN YOUR WAY 

TO SUCCESS/ 

DON'T COPT - LEAUM TODftlOlKATEJ 

B.AVE BLIR^.S will teath HOW CREATE 
ORlOtyAL CAitTOOSS ti home Ihot you caa 
J^F. LL I Cflutw hM 26 leucq* «i*d &O0 tlJM^fraUMi. 

^ntt HfTnu: 4iiia ailri^fn fttr frtt dklaiiJa, Onh 

ftiTt BUflNS SCHOOL, Deri. M4, Bor CLlVtUND, OHIO 






Let me put my 

Finger on YOUR 

Mistakes in English 

A re you ivorriud ibout mukin^ embar-^ 

Tossing errors in spelling, grammaft 
pronunciatioD Mj patented 100 % s£lf- 
coriccUng device ptves you a confident 
command of English, teaches you to speak and write 
forcefully, entertxTijningly. No tiresome rules to study. 
My method has show'n over 100,000 people how to 
make good English a daily hal>it. 




FREE BOOK 



Sptid ftiT free tioolr, "llem' Vou Can Mariner Good 
KnglLiti In IS 9/tmiiLc« a. liny."' 

SHERWIN CODY SCHOOL OF ENGLISH 

53 Sturlv NiJiEiiinq Rpchv«tcir. Al. V. 





MANY 



Men 18 to 
$1900 First year regular 
OTHER GOVERNMENT JOBS 



€rad« Schckul Education UaualLj Suflident 

$12G0 to $2100 First Year 

IHISN^TVOMEN 

Mail Coupon imm^iutely- -today aure. 



t 

[ FRANKLIN INST.* Dept. N'lT^, Bocheder* N. Y, 

I Gcnltemen; Rush to me, withaUt chai'ire, 

I hook with Eizit (jf U, S. tlovemment hi;^ pciid posi- 
I tionB. AdvEs<? mp also rcsrardlnff ^nlarios, houna, Work, 
vucELlLon. etc. Tell me how lo qualify tor a position. 

Nttflie... — — — — 
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/^REATER protection Jrom mosquitoes 
and other insects in the summer camp 
or cottage is provided in a netting support 
for cots. The device^ patented recently, 
consists of pairs of upright bars having 
ends bent to form loops of a shape similar 



#■ < 

' '.L 




to the cross section of the cot’s crossbars* 
These bars support the mosquito netting 
well above the occupant of the cot. The 
netting extends to the floor, thus eliminat- 
ing the nuisance of insects coming in under 
the edge of the protective covering. An 
overlapping flap pemriits entry to the cot. 



\ A 7HEN the marksman 
new electric rifle 



scores a hit on a 
range, a light 




flashes on a photo 
cell and causes the 
target to return to 
its original posi- 
tion* The target, 
of the moving 
type, rises from 
the bottom of the 
target board and 
continues until a 



hit is scored or until it disappears at the 
top. The rifle discharges a flash of light 
instead of a bullet, the beam actuating the 
photo cell and relay mechanism, thus mak- 
ing the range automatic in operation. 



T^ULL utilisation of window space is the 
purpose of a combined sill and wall 
bracket patented 
recently* The part 
of the bracket 
resting on the 
window sill may 
he used for flow- 
erpots and boxes, 
wdiile the low'er 
part Incorporates 
a shelf for hooks 
or magazines. The bracket is easily at- 
tachable to the sill. A brace on the lower 
part 2 -ests against the wall, holding the 
bracket in proper position. 




p!>OSSIBILITY that a rear-engine auto- 
mobile may be offered on the market 
in the near future is the prospect held out 
by a recent patent* The engine is of the 
radial type, a four-cylinder job that might 
be mounted in the rear compartment of the 




modern automobile without materially al- 
tering present design. The patent also cov- 
ers a means of introducing air into the en- 
gine compartment for cooling pui’poses. 
Openings in the front fenders admit air 
w^hich is conducted to the engine by means 
of ducts. 



tCt^ntinued to 24 A ^ 
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A Sensational 



New Business 



That Alay 

Sweep You to Riches 

Thb ie undpQbtedlr Oic nipat amPTinnr moncj'^'niBhlnR' apporiunity offered to tlio 
ropdem thi4 — or fcoy o therein It tcU* how fcJiy mmliiittuing^ levci-liciidcii 
mftn ran quickly ealubtiah p roiROrkAble pow kipd of biuincjifl that Jbny pay h vtoady 
Pet cn«h profit of flO.Ctt a d&y^B bufeineiio that ofTefB unUiuited Opportunity^ rapid 
eaponHign — a biiaineta in which you can Employ others to work for yuq and ran 
yotir daily prpfitc Op aa hl^h as you want them to gro— ■ buainess that may make 
many men independently wealthy within the neat few ycara, 



H ere, briefly, are the "high- 
spots^^ of this thrilling; 
new huFinesi^ that should create 
“fortunes" for those with the 
vision and forefiighl to get in 
on the ground floor now: 



I An utterly new product with a 
naiural, staple demnnd and blf 
repeat bositi*f»^ yet one that hoa 
all of the appeal of n novelty. 

S Hoquirea no housi< - to^houfto 
canvaaElns or pel I inf. Yon 
simply inanqfBclure+ Pitry alort, 
tavern, club, or any eatablUbr- 
ment where nny fiOtl of food la 
handled am your buniediato eiu- 
tamers. 

a Starilnir with one unit alono 
you have a capacity to etinblo 
you to muko $4!.4D profit a day 
seUinE at whaleSaio^ 

4 Alt amaulnE product that can 
be munufactured by special 
secret process hy onir one milt in. 
the country, This ntiH* one of tbe 
large At of tts kinil, nnanufacturva 
the product eadunlvely for nn and 
OUT operators. No one else can 
make it or bay it. This means 
yoqr proleciton from cul^tbroat 
price compeiition. 

5 All year around business; no 
slack EcaaojiB. 

6 TremendDB!i natural demand In 
every community, whether 
larffc or smn]], 

T Absoluii^ry no experience 
needed to be BnccesRfnk 

8 No espcnetvft equip mont 
needed^ Yonr whole InvcBimeut 
will he luH than your first w'oeh't 
pDleUtiaL Income* 



This is truths nnt fiction — 
fact; not theory* To the best of 
our knowledge, no other busi- 
ness in America offers one- 
tenth the opportunity for profit 
and independence. 



Visipn Turned to Reality 
A short time ago, this amaz- 
ing money-making product was 
nothing more than a dream — 
totlay_ it is a reality* 

It is a practical, tried out, 
thoroughly tested business I 



E^'ery detail has been perfected 
— complete and tested plana of 
operation worked out — all nec- 
essary equipment ready to turn 
over to thof^e who are prepared 
to develop this new "gold 
mine," 

No Selling'— ~No Canrassing 

Do net ^nfuse this new product 
With anything you have ev€r hcnril 
of befarc. It is not n pntato chip, 
not cAudy, hot a cheese chip, not a 
puElc preparutian — but a Tiatwal prod- 
uct tbnt fromeii frotri the gky, from 
the KroUlid, pnd from the air. It La 
P ut like anythin}- you ever saw or 
heuni of, or imajriued. The simple 
Initli about It »tranh:«r tlinn your 
wildest dream. And you can be the 
fir^t to aupply thi£ ^reat demand. 

^100.00 a Weekj Net^ to Start 

Aecordln}.- to accurate fitfurea, tho 
very minimum of the fir*t opemtion 
Fhould iiruduee a net eaah profit of at 
IcflHi Sinn.hO a wcL-k. Since it ia pos- 
sible to maka JJ2.DU a day, you enn 
BM that It would take only two and 
a half days of full Dpcrntlon to make 
a profit of tH>0i.00. This, w# fltfure 
to be a miuimum. Wp would not bo 
interested in appoint inn men who 
could not make at least that much 
every week- Then, as demand lu- 
ererses. other men can be put to 
work for you and you can double, 
ti EpIc or quadi'uple your weekly profit 
as steady repeat bu-sinesa develops. 

» No Expensive EijHrpfnenf 

Ordlnni-ily a proposition aa btjr as 
this Would teuuire tbe purchase of e?C-^ 
penaive equipment with which to maru 
ufneturo thi.i remarkable new product. 
But In tbln case Our rnauufacturln}lf 
process baS been So simplified that WO 
can furnlah >011 with overythinR: you 
need to start nfT making a profit the 
very first day — all for pn i iive.H.tment 
of tlSC,40. 

No Experience Needed 

Abwluloly no experience is required 
to quickly become successful in this 
thrilling and fnacinating new husl- 
nes-s. We tell you how to start — bow 
to eBtabliah yourself quickly — how to 
Operate the buaineas the very day you 
are ready to po. We furniRh all 
necessary plans* systems and equip- 



ment. Any man with ordinary En« 
teiligence and a real deslra Lo suc- 
ceed is bound to makfr money. 

Small Town or Big City 

Another feature that mnkes thia 
bualnesa unlike any other is that it 
can be operated anywhere. No mat- 
ler M'hare you live — in the smallest 
town or the largest city — you ear 
establish yourself practically over 
night and start enjoying an inde- 
pendent Income at once. From the 
roregoing raets, you can readily nee 
that this ibi Hat a buFiinoHa for the 
timid opct'utof who Is satisfied to 
make a bare living, but for the wide- 
awake, aggresbivc go-getter who wan la 
to SCO his energy and enthiuiianni 
]>l"Oduce the grealenl possible results 
in the shortest pus Bible time* 

Foefj Sent Free 

To fill such men, we request per- 
raiwiion to mail unusual and com- 
plete presentation. After you havo 
rend the amassing facts and figures In 
this presenlation, tlien you can de- 
cide whether or not an initial Invest- 
ment of ?l.'j0H00 ifl too much to ask 
for a cumplete businci^S that can 
bring back that investment in the 
first three daya of operation, and 
then continue to pay as much u 
n week net profit for one 
mnn operation, nnd up to ns high aa 
a thoueand a week net profit to thow 
men who have the ability t<^ organize- 
and direct other men. 

Act Quickly 

There Is no timo to Iom. Today 
this propoJjillon is nciv. Tn'tmo-rrow U 
will he a little oUler — next week a 
little older still. So pet the facta 
without a moment's delay, II'h the 
newcomers in any enlerprlsc of this 
sort — the "ground floor operatois”— 
who always reap the richest rcwaiils. 

There is no coupon on this ad. 
"We do not want to hear from cou- 
TH3n olirpperB. If you don't agree tb«t 
Ibis Is w-orth a letter — or a telegraip 
— you ana not the man for the busi- 
ness. 

So write or wire today — -without 
the slightort cast or obligation — and 
get the information that can make 
you Independent for life. 

KING K* CO- Dept, &39 

620 N* Michigan Ave* 
CHICAGO ILLINOIS 
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Know Electricity as Experts 

Know lt~and Get an Expert's Pay! 

ivhjtt ytlur Tutini^? wim ts snf'C rodciy? Purely n^i line ni4iri 

wrin> ift e4>iiiertTffi Iff Btanri Hi I II r Know yuUT' j^nh i)nsrHHi4;tiiy— jin> 
pnre yiJurteU kir ]olis lUliSyt, Tn tin thl?i Ihouflunria- nf jneri 
nnve imefl 

The Croft Library of 
Practical Electricity 

Tl* Tran LRif'ir'r in a. fomiilBtiv bIvcIjhmL ■‘Junior, El li fcoitrEwE nn |iricti<'B -on 
m uf lltHv* — On IPuFif ^ El )» fertUB.II]r Ill li i>lUUMil Eli'ini 

li> duvH »iiti [liB- bl^ij at Iin.r4‘lmdad y£i>i «>ait. WxiEleu h th*i llif- 

li^lqHHr niipi Bai^dir Mra 4 *Fa|mm| i|.j mj ^vi^P, mi LhwriuuBh.. Llm.t ll Lfl IhA 4 lnilj^ jukdv 
vT H.rjQO faiaMj paid *lwlricsil BinrhnrH liid Crt^t V<J|p y^m llM -wmie'I' 

VQU iMwt to Inoip about ii'ntiiri. fHinrotor". arnipiti|T>w (vfi'Fii iitqi>in. irno^ip'mFXH, 

'iriuhtp. •rilil.■^hlMILrli<. d iakFlbuiioH. — ole^l-rh'iil m^iEliinn^ fiE vrcpy l-pp«' — 

illiinn'iiijlIoiL Irv orcfy fihaaa — kJit bioil kiiiproYC>i ri«lvidi -it iHbilric — umiw aiiJ 

Unv^ rilwlfl. TLa.--tw« hi da B wq'bl*t» <fv»n cauEiij.^inB if, |ji 

b Tolainei, SI 5S — only $lb*se 

No money down — Eaey payncnts. 

Fm En lod tuiA iIh <«upoa BtlirHcd aad >ri< «>|L »n'] too ihn rnttra vF vSe vuInniM 
lor ten day*' Mixtiiidjalioii oti aMiroviL V-'m all llif^ rill — yo'i Bnunhi th- ■<b<->EP- 
Uon. If youi deeida Iwp tliD MioLt. Hfid ll.^ ia trn d 'ivn unJ Ihr bnUuro at Ilia r^W 
df I^.QQ H ntD&llk Send Lha caupoiii N'DIV aad pn tba boelci Jor ycunwiEr 

. I 

Nh: CRAW' HILL BOOK CO.^ 330 W. 4 £nd H«w Vorh | 

ina lr?r len diyi' namiiuitl'Hi m Birproral tiir Ijlitir* nt I'tortpraL \ 

Rln^.lTMiEV. _ IF -MtiifacHifr 1 wdl Hikd tdu JL In It 4ia>n aad iTHat^jIv | 

UKiul t4ia pnrB uf tliF.Vl la paid. K not wajiteH, I vIH mliirn 1>ta hooka poatpaiiL * 
(To ICHwea praimpt ihlpmant write plhBPnIr and Mil 4r» bM llnaa.) I 



EXJMINJTW^■ COUPON 



■Nam* , , . ■ 

llonva 

ritT and ^tnlo. 

l'u*»t»ll 

‘Hama niF fiirri n»OT 



KNOW 
YOUR 
CAR 



ITott Ne^fi 
tfaiN 
HcM>k 




JV^T 

OUT! 



Etwt Afi^ator And taAdHuiJo 
AUDEIjS new AOTO GUmK. Thin twh snvix t1me< mtidGT and 
worry, IJijfhly ctidontod. It prcactiLs tip whole J^ubjecl r>f auta IU«- 
ebaiiicH; 1, — JlftHifl vCndplm, J’-C^iiiinniellon, 3 — Cpefatitm, 
Servlee, 5 — Hepair, Kaflily undesrt&od. t>Ter 1500 iiuitBi — 1£40 l3lua- 
trotlona atLuwiim' ijaalda vttmifi uf modcFrn aint, tniclui anil buses 
with instmctloDS for all kbit-Ic^i jobs. l:>lEfH!l fully treated, 

iJIu^traiH]. ¥p TUh JUMtinc* far Vomi^ iunpfy 
-Bed Mali Caupan f oduiy. 

St £?J!?^E?!£ S ty ii Sl 

THCoTaUDEL « cd^ 4» WEST 23rd STHGET^ NEW 

n«uo iwDd mn ponlpald. Al.iOEIJH F^W AI/TtfUnEIILK liUllFlS fHJ- firt freei oM- 
MkinttoD, 1 1 1 doeide to hoim 1 1. 1 wht iond j™ 1 1 wItbEM ? 4 a!rt] thnrtreiaiclt month- 
Lf iiatu pmxiiMiH iith;* of fa ib paid. OUmfviiB, f wUI nnun 1 1 (4 fint ptimirllT . 



jgama 

Addreai ___ 



It's tots of Fun to 
PLAY the DRUMS 

...and EASY, ioo! 



H 



Step out In front I Be 
entertainiOE * * * popuUir . . * ^ 

sought-after by friends. 

Stan to play M GRETSCH 
DRUM. Besm a BIG MONEY 
career— be au cce drummer like 
O'Neii Spencer, with Jebn Kirby^i 
Band. O^'NeiJ ud thQUBundt of others 
have won aucrea on radio, stage and screen 
usine GRETSCH equipment. EASY TO 
PLAY — no difficult leHonsi Buy GRETSCH 
DRUMS, on NEW EASY- PAYMENT plan. 



Sand penny putcatd for FREE DRUM eata- 
loRiie end full inf< 

MENT plan and i 

GRETSCK dealer^ Address Dept. Phi 90 



iDRueend fuirinformstion al»uc EASY- PAY- 
MENT plmand FREE TRJAL ihraugh yobr 



D'NflL 

LSPtEGtR 



EASY 

TO 

PLAY 

it 

EASY 

TO 

PAY 



Th« FREDa CRETSCH MFC. CO. 

Afusjca/ /nfltrufne/iY Mafcera StncA 

60 BROADWAY, BROOKLYN, H. Y. 

StETifH eCui eff^n iUPER VALUES fn Gciten, Sexii^haenx Tnimplb, 
Trsmbiinei, AEcordioii. Stnd for FREE ralulDgui. Mentjeti inilrumtit 




auenmSmm 



m*rtijwwfllt ^TpeiHlM bP'AHTJlH 
sLuniLird Cfk] [(>£<> 01 * Untvrrtflty iilpjiiicd runicTf 113711 

■ ^ (Will 



tJftp bun- 
li tPdJi in^r 
Trelnlue foLl d>#I ne 

_i .rx... . . “■ - "» 1 — ..-rtl ruiTlcTfliaTn wifi 

JTIVC VfH’ Avlalian traimag- [het will tiualliy ror poiillloni 
™™ ar+n. Advpnmg4w Fartorv afnilaLkm bUlldiUff A1.L- 
AlkTAl. Lprrmikvnrlnl and MlUUry AlrU^laitea. l^iiiiiiuilcd 
L irtarmturul flvinif wvoUkrr np4 ^'rUiiUy. C(^Vj::IWllFjjT Al'- 
I'^IOVrn, All rmkraoa Mix-lianim and 
^u^ lIliiBtrtlftl CaCutoif, 

HOME or THE DAWH r*TnOl 

D,GffiEK, Dlt«IM,DEElLI>Mf 3 , TULlA. 0 iaAHGhUI 

SCHOOL OF AVIATION 






Be a MONEY-MAKING ftunto fx^rnr 

"tl LTrnl^ you lar m read tu. Itadlu. Tahtrlafam. or abiHlmiU af yaur 

MfaoBkJlud aparedTUB boQjc-EludT OuUTia Ala ^oa 



«Td 7T you bo-w lo 



pwn. sly hpw, ptta 

4 iiLri.l^, taillj. You a>E tibJ Kuki Equlfiiaant. 
aa-Hi 'aMie JF4M ifnnir 

F B F F a WrlM to* dbhijiUU datB'di la bjtw eelaloe ''HOW TO 
n t ta MUKCV IS' hAmO' lIpraybMfTy AEadamy 

*T HadkP. aS-J Vahr«MUV >*>«*. «. WaanLikflotf, D, 



ARTISTS MAKE MONEY 

Find out yaur ability. Fend name, age, occupatioa and 
addma for Free VticaEonal Art Tent. 

Federal Scheelcp Inc., 1139 FkImaI S tiwi li BMti MlnneapBlIt, fHInn, 



FAILURE? 



Are you dlrrauraACLT, brwfi- 

ilrlwl. arionJ 

1o HUtH'rta, wtiak|l[, TMtunr wJiHf 

i-flu rtmairt In Ihr Irbnitst Da JuU mt lat what U is I fiat Hinn 

HiM’H-iKfii] where J-'mi rail, wlma Uiey liam na> ramv In! rH J Rt'nra !hnn 
yi-juJ Iion't kItb up ... 1 ran help you! Hunt! your n*me ami luhJrc'na 
Ion. C, MeCuHceti, Dcik69, rcritilna Square KUlfi,, XeiA' JtDrJirlJe. X. Y. 



ITjUGPT Slid 

»3I 



PHOTOENGRAVING 



TaiOFS', wvrid'i UTpst bttUilen af wmylitB F^vta-Sbrnn^nr Pluu, W* ettp- 

ply ll<ikepa|Hn, priilAerks. Hllvau, bljll KbMit sad indiTidHli willi 

p^rtoAicia-biuill t^UJ]nikeal, and ttifiriiiiili Imobifi ia Flmte En^rin; Mi4 
rhstofTipliy, (betw w rMU*ne*)^aU al uw lnw (Mrtl Cisb ka ai pdpalirity at 
jrfcnrPM. W91WJ wgcWnf foil or part H«» for Diicr^ ar upen y«tr (Mra 
Wtll'pcfiai kmaintda, Amauaf ky cti. 1I lavutaianC. Cait ur temu Calalbgi fbU, 

TBX AUaOSA SCHOOL OF FHOTt^HITOaAVIfro 

Tudpe' Bide. Aurart, Kny. 



Oecupation . 
SafmBea ... 



When ivritinff pletise mentiort F’optdrtr Afer/ianiee 
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“«S not oLfef^^'Jy Pfc 






BERMAff 

'» Vf jafSJ, .f' 'IHf f or It 



■ ■State, 

PlsinTj.'!- 



«vri(e 



Patent 




REQUEST OUR BOOK 
—NOW ! 



IMPROVEMENTS IN MACHINERY, ARTICLES, 
DESIGNS, FORMULAS, ETC., IF NEW 

Every year th(>u 2 iaTifls of PntciKa nro grATiled. Very few, howf*vtT, 
rPnre™‘Rt dinem''ery of PTir.irely rte^W princL pica. iNf-opt of thtetil pni- 
vide new riethoda of doinff sstune ovi-ryniiLTy lltiriR in n better way — 
ehange.'i for Ereat^ir effioionry, tL»efullie«H, iidiiptribility , or beauty in 
nrtirie Ijrovitnifily Patented T.binp. Tbetw TM PROVE^fE NTS are Ijiit- 
eotnble if l^ew, find nrtlmdy represent nrw [nveiitlnn. TVie«e im- 
provement Patent n offer larj?e rhfinees- for profit if eomnierpially iifM’-' 
fill. The blisin.03^1 world WallU improved prnilncta arid services. 

MODELS AND FiNISHED DRAWINGS UNNECESSARY 

Onr Ttip Hooh tells yon hotv yon CRn Ptart irmnedlately tn apply f-Or 
Puiem ProteetioTL even if you Imven^t fthished tnudels Or drawinjts 
avnilnble tipw. ft will ttdi yoil liow we ran prepare the Hpceifientionji 
und finished drawinfig neceF?3ory in the form preserilwd by the Patent 
Office — Pn as to seenre for yon ftil! Patent Protectinn. Mnil Ooupoii 
for Our Hig book TODAY. 

OUR SERVICES TO YOU 

We ani Rogiatered Pofenr and Tnide-^[nrk .At [or noy^i, aert|iii^_[nveti- 
forn all over tlie I-Eiiti'd EStatea ntid iibroacl. Onr OrjEanifRitjrin is com- 
plete. SYe hnye Drnftflmen, eJiperienced Scnrehera slid .Attorneya lo 
aerve j^iir Intereata. We ean aet ns your lenfal tl'lvisfer In [til Pate lit 
Matters. Onr eomplete service U de-iertbcd in Onr Biff llnok. Mail 
Coupon for it NOW. 

IN CASE YOU FEEL THAT YOU HAVE NOT 
SUFFICIENT FUNDS AVAILABLE FOR PATENT FEES 



Know exAClIy whiU. you j^houM do to 
secure a Patent — what must be done 
evwry alep of the way — how tire 
Patent prot^fcts you — what, we, 
as Repislcred Patent At torneys^ can 
do for you. Miiil the coupon NOW 
for OUT TAi^ Booklet and ^*Recc>rcI 
of Invcnlioii” Form. 



Our Htff Bcn>k felts yon how to teisally asffiffn a,ii inteiest in ymir inventi'On 
before fltinR nppliraiion — fo some frieiul willinff tn nid you. Better to 
do tliiH tlisiii trp deiny iodefitiitely and nee fuu^^t.her invniitcir develop your 
mvention and Patent it before yon du. Fiend Coupon NOW^, 

REASONABLE FEES -CONVENIENT TERMS 

Don’t worry about finances. Onr fees arc very rcBsuma bic — we can 
arrnnffe canvenient terma of payment. It ia onr etiatom tO |>eirniit 
elientJi lo pay for onr swr vinca in in.stallmenta na the app! lea firm pro- 
grEHscH in onr office. Sec onr Big Honk frir fccsi in obtaining Potent, 
It CApluilLi our arranEoments cIcarV' Send fnr it NOW, 



CLARENCE A. O'BRIEN & HYMAN BERMAN 

70S Adams Building Washington, D. C. 

Refiisteted Patent AtittTiieyt tte/ifre V. S, Patent Office 
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Learn by pre-tested Training 




FREE 

KiiEtEinAl '0 fvTf plnnihaiv 
Vi'U '^.''1 inilrt-Lri' Atl 

FiihiJTKl-ECt^onlLnrh ]'*iihlLic: AjUit^a #. 

CLunmuruemitin ISma>T<i'flfit1 nc. 

T^'IC'vLfltikn. Thlfi ] iit^'-^KttnR HiMili w|(| l^i- 

Bvnt iMWt-nnld, wLlhdui {jbUgnlkArv tuyoki. 



NATIONALSCHOOLS 

<gt» ^4^(ESTJ905| 

e^rfRirBOoiTorDETlM^ 



NAflONAL ECHOOLS^ Dspl. 9PMR 
4O0D S. FiDVQro^ 5t,, los Angeles, Calif 



Age 



NAMl 



ADDRESS 
CUT 



STATE 



tJjitIcmpT Srtifm.1» ott^vr aMIaiuI imlnlnir 

IrtailMt^i ffi fit ]njLir iircrn-i-'iiL rirrljm-^ 

Dtiinrn, Vnii ran rnJiJitrr Rjii'JIa, Trlr- 

v|Hl(U(. amiiMl Jtiiil Inuli^ li^ Kp' 

Elvn>t''l( nCrIUskvn [ilaiL. Artu^nl *.(uip 
nntl p4uflkn p1«t 

minkrij; rf yiiti fPnUtit fflvc? uii ypiir 

r iiT:<i!nL t'mpInviTH'nr jieihI InrnirtiJj A clrf' 
nilc pljLTI: (4 ni. JANMlS. 



A 



fic 



b 



p 



to 



XI 






nrnj 



on 



fit 



imm’eoiote 



ed$ 



your 



ne 




The Rcnaainji ppiforiDJiFicE oT 
the lUcsi^l i3i^L’rri.f llbirUrLi!- 
too Kcghi'f Tr4itM luis fipriied t 
Ticpr era or t tftkri<4irjf. Air- 
pLunprij ■ukomc.iliJir*, nreat |n*lkiiritrl 4 l 
plants friM 1)4 UiiP£ fhtite rnst- 
TetDuslT «mrknt rnElTU'fl. Thii inrani 
u ntv profeH«]on, a lirw Irftcte ror 
llkCRisanilB of ntop. Lpuro jlirsel up- 
rriiUDn^ rDns[TUiM:l(Hk pnO rerMilr NfHVV 
thrOUfftf cur hranil luiiv' (jiiloh n>f4<rn- 
tT'i'lopfiim, the onl'y catnpietB 
•ticytTopeilia en D-ieiel En^lnteriner 



6 Big Books Shipped FREE 

tai inuml riJiLiOiln ir you iratit ta |ti?t JntQ ihr mohl promiaLnE' nrw 
Ar]iJ fit the rmiurYr tlie lhv4st, inost up-[o-^i.iO|, mill'll lalkefl uf 
'pr»E'iPb3;k4in. Tor H'l^iiiD' iKioiiB 4il Pikltia^ nl;iy fme ■hhpExii.Tit 

pffi.l-. Otof aaiMJ nr«ruj(i'-tjf klip^mteo *ne| Tdifit up ti> t^ip 

mlliPK-. Kifpcntne ItiriH.- boulcn, 1h4mi t45l llKTI] aikd If TiPC 

Ihunniiflily KntJRh^ ri.'|.unt |tii.'m :;]L uuF cxiiritae and ynU 
nwe iM ono cent. 

^Brand New 1939 Edition 

Tlikn btimci nrw r[ wn|iTrn« nr Tkimrl F!ll]flt:14?riri]f !■ Ihf; 

■■J!t wcinl !n Pii'^irT irifittmAtLOMIn. Fi'nuEJit fIhIiI u[>i1d-41d tif liy ji 
Krmm uF tj^PCnlilrnt pnElurrrB. maki'P Jl the fiJUl dtiCliPtliy fdF 
brftknlii'l^ an^l c:^iJrrtB b liter, 

Slit jiLrEo vnlumrfl, I'ldi^tkiuyniOt litmjLdtT, 3:300 pnBPH. 

rtjvrrp fpisfn UttN^ry Ich JCilKh, Hi P^'lTlrUy nnd IL* pjjppl™- 

linn Idreilldlii in fnrl, all rvlulvd SUlid^Ct?, Id Jirlr 

vnu nvi],im>7» ihl* rig pay 

AMKRICA3r TIinTSrtlAI- srMTIfTV, 

nmerl pt -'iftr.U Slnrl, SnU, OHIO. Otinsd, nilnnin. 

Ynu mny k«F|hJ m« Uii» 0 v^vLuPiOS IMi DLrarl EuHlnwrlnfr law trn 

Trw -rtCatnlrutlinn. 1 -will [Hty fhe trw r*niiii ncprcA^ 'ijnlyj Wll] 
Yilliirilhit' |kir iKidHa uml Fidum Iprin In li»] iliivi unIrKfi I dcridd In 
llirm, Ilk vihli'li tr.t34 I a);oe<i* Id itonfi 3 .PU ^3.00 In trti dnys aort 
So. DO R iPdTith iinlll llio l4lAl prirp 4^ir oiUy 934,S0 !■ intid. 

,1 T , .... f ......... t 

Addresp * 

Cilv. .... .............. Al.'tli .... 

Vlitmac BllJirht a IriiP-r plTlriK' xjp.v tHFEmpat I d d pnd fTir nsnii). j)fu| {bf- 
ilivM Of yuuic cmpluyetr dml UiPt of at lra«k. «itp buslncM nun pa 
, nrftlr«i-nr. 



NEW INVENTIONS 

(Cdatintied from page ZDAJ 

ROOKIE cans in grocery stores would 
always appear to be fuH and thus 
more inviting to the customer, if a new in- 
vention came into general use. It consists 
of a cookie can with simple mechanism 
which pushes each layer of cookies to the 
top of the dan as the layer above is sold. 




The mechanism^ 'working on a spring prin- 
ciple, is operated by lightly pressing down 
the top of the can. Thus, to the eye of the 
customer, the last layer of cookies in the 
can will appear as attractive as the first 
and increased sales might be expected. 
The can is refillable. 





gERVTNG the purpose of a shutter and 
an awning, a new combination attach- 
ment for windows 
has been patented. 
It consists of two 
sections of wmod 
0 r fabric - covered 
metal frame, 
hinged together 
and operating on 
guides at oithcr 
side of the window 
frame. Pushing the lower section upward 
causes the device to assume the form of an 
awning; pulling it down causes it to flatten 
against the wdndow' in the manner of a 
shutter. 



(Continutd to pa^« 2 €A> 
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M Lrlr advance 

vitb un c^y 
playinffConn. Choice 
of wotld's Kf^ateai art' 
iate. Marty exc tueive fca- 
turiMi yfil Lhtty cost no more. 
Hoinc trial, iiasy puytnerits. 
St>o yout dealer or write for 
free book^Men [ion instrument, 
c. COhM, itd.HJl Conn BldE. 

ttKHART, tND, 



EARN A 



DEGREE 



AT HOME 



From A CfrarterHf tnctitutlan Ol H)|her Lcaminc 
EniptByen Maw Dvirund CbIIih* GrwfMBtAA WlUi Oegiwi 



ony: l-'Mhlle Kfiiutt; l'Hynic*i UhcTnntr^'i 

Ttu^lMyt Law: ituBlncaa TnlEOitei Aiceounilniri: SCaiEuik^ 

Tuiturr. lElertrirain Mt.ThBikicnLt C:-v 3 l. niruDLuOilt A fell e 



n Doom Coum* in \rn Hcletic^ii: EduuUx^n; Fsyrtiai 

r: f ■■ ■ '■ ■ ■ - 

'6*1**.. 

A^rl4Tuii;uTr. lElertrirain Mt-ThaikiciiL. C:-v3l. f^iruDLuOiL 
terturfli. aSinkne. JiFnfUoir. A.u t ora (Kt life. AcrorHiyttcaL Rartid. Rirfrutef' 
iLtEttn, iniri:w«yF M;ikrihiOn Abr COEidtiionEne, Oeoiosy. Petrol i^kk-m. tnriun'^ 
trinln Cht-iriJ-cal £ai±irkiL'arlji£'. PuLlcjOtxJ 1008, 1.7Q tt. CjiULIOj; Fi'ee. 

MeX Sra.du>at« Ce-ll+g#, 4344 Av*., chiB»g« 

LEARN CARTOONING 

by the inethad that haa do%‘oloD4d hundreds '7^ 
auccejHi fully, fleinl noine, addtesa and ago 
lor free chart to teat your ahlUlty. jjLjfJih 

THE UIMDU^H fOHOOl, fnt RiHiiil BIJf-. 1^%k 



lin« (B CwB'iVL PLim da Llil# 

or, DEBT Plr»ri,irtil, Lr^kubiv. 

Dl}'. Et*. Eu¥ tor Cl b- CaCoJoc P ikwl laol tifir. 

Rh I. sfiHHL if MEdfimim Kiimnr, m «. si a., i. t. c. 



E MONEY AT HOME! 



AT HOME ym ewi tnlt pti^cin fieidbife rulteT' wy 

:r ewer objuL Lti 

nnkatim nurUEp et^ WtOe far fnfl kfenpld tnJ trCC bocdl 



□bjecl. Jiut paint plMtic ml 



' ewer n/bj/ea. Lti drv. ITieb uk 

“Makiiig Money at Kneie.^ 

50-L0 WORKS, DwL F-S2S, aiKlniull, fHrfO 



""W<n£c£i JBu^g£si 

50 « 



aiMCi KriWo fm- liwr OtkV sa 

rent*. Mnjr tanlx' b« bcnli icT-r^menl 
ytiitaf- «lin liielJiiac. CmtaJiii^ 41:7 
pnner^BlilBiK. tiibc.iM*lB| idefrr. 
kimki, riinfl. etitik ttiT tnkAhuiKt. Firm- 
en. ihottki viirA)i|:.nrr ln.Ti«. hjbrtymra 
— Top ertTTxine ■■fw iii4* liifiln. 2?i 
HIT nrtir’l*#. SJM illvrt^tsnniL 
<:r4. inas p.|K.r' Notn* tiK-. Only bob. 
poeuuiH xiECHJkHi ui PHtsa 
939-C, iOO E. Ofltult9.,a)luv 



WORTH 



SHOP 
NOTES 
FOR 19 19 



GROW PLANTS 
WITHOUT 

Start Ung New 
Development 



Complete 
Directions 
for Small 
and Large 
$oaU Growing 



SOIL Development I Cet the new bonk 

‘‘Soilless €lr<iwth 

of flanta" and 

learn thU new 

tec!ini«|ue which eyeryone U talking: about. Three methoda 
tleaerihcd— lYater Culture, Sand Culture. Suh-Irrl^ation, Es- 
plainfl all operations. TclEs how' to inakfe cuntainord atid 
nutrient Fu^hitlon^ from raw material^ at sTiiall cost — how to 
(trow floiverA, veitetables and fruita without esolL A Tne hohhy 
and a money-iavinn Invoatnieiit for city [Iwellerar A source 
of new biiHlneaa for firdeuer)!. niira^r^rni en . etr. Onl; hook or IEb Icfiid. 
Order Indi&y "nni]|H<»|i Ornurlh Sent pwlpaid far tS. 7 S. 

POPtllAR MECHAHICI PRESS Datit. ni E. O^rlt St. tAEci{q 



REAL JOBS OPEN 

FOR TRAINED AUTO MECHANICS 



s 

lEARN QUICK! 

8 WEEKS 



SHOP 



training; 



AUTO, DIESEL W 
AVIATION msdmmcA 

TTL train you quickly, coTTCctly for LLiei faecinatini! w'ork, payinfE 
np to {dfl n WF>«k! Baaed on 25 ye^^rn'^ expenionce knowing how 
Lo Irnin men well, iu tho 2 Liggcsl. beat achuoia of their kind 
in the world. You learn with rea] toola^ pn real equipmentt 
a complete, practioal enurae in Awto^ I 3 ic*el and Aviation 
Mcchanira, wj. you eon otep out of low- pay jobs into a career 
in the held! ol opportunity in America today! 

S »>ECIAL LOW TUITION HATE 

IF YOU ACT NOWI 

Aj^aia Aict^wrcriy Icnda in real value. If you 
writ* at uiiet w'c will revenl n apcHal new 
low tuition rate that will amaze you. and 
on paAy terinR it makEin it easy fur you to 
train AT O^Ci^ for a biR-pay jot>I Write 

MeSWEENY MEN MAKE GOOD! 



2S years' sucresa mearui somcithinK toyoiiT 
Head hnw otbeta hovo auecceded with 
MrMweeuy training;: “Juateel thruwrit- 
itii; ineume taa chtH'ik. Money apent at 
your nchool was beet thinK 1 nverdid^ — , 
l.ee Grant, O. ; J. W. Wii^gfina, Okk., Rays 
before we traini^ him he hnd no ineomet 
now hue uwn bu^tneae. money Lu bank 
and to ftpendE O. H- Purk. Ind., aaya 
"‘Y'our tminlnj; filled me to handle any 
job in auto field These men uero 
tTAirrd in OUr fine bip at'hoolB, beat of 
their kind any where t 



BOOK! 



fiend now for 3'mtr copy 
nf my hi|( bouk jfivinR 
all the facta and an- 
noun remen. t of amaaiDjt 
new low tuition rate for 
abort lime only— but 
you njuat wrilu at once! 

Addre-=!:i iienreat -achoplj 



TWO FINE 
BIO SCHOOLS 



r 

■ 

I 

I 

I 

I 

I 



MeSWEENY TRADE SCHOOL 

Dnpt, A-7, Dakrolt,! MIch.i or Kanans City, Ma. 

tVlihout toflt or ohilffatlion aend me your big FRKE hook. 



NAME. 



STREET. 

TOWN ,STATE. AOE. 



When writiim lo odycrfiscrj plca»e flieafton JlfeeknniCB' 
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Trained Artjsts Are Capable of 
Earning $50f STSr Weekly 

At Homm in Tout SpAte Time 

Nc'* flppwtu(tillfr6 for truiritd Artl*tB ™fli je^r. 

MnRKEinef, adrertiser^p n«M'¥|»utK*MrS. hrlntlriji 
bwieSp elc.p pay i^wJ money fur art IJUi' 

praeticat. proven methcKt raates ft flip [ii 
'Cwmmordrtt Art, t'arloontnfi *m] DealjiniPR AT 
Llt>M£, Id votiro tLn)«. 

Two Bfc Artlvt'k Outfits Included 



$4Q EMlra per 
MUrlltt 

In siMn^ tbmrp wrll4?a 
RlUiifnl Jtp Gp lleLd, 
JPp cf IMitatnjmJn 
Pafd for Counr 

Wp JFt. KrnL nf TTcvr 
-Imai'y rnrn«| mc^n' 
titan Iwbco tiio lui' 
tlim white B-Luifylngp 

S-2S fnp Onp 

Plowing 

One anult pLrtura 
brlnpr* fA3v jitnnov 
%o if™, G. A- Wrin- 
mer iil Kunaouij 



Tlrsiwlnir iHuinJ. piinltp P.mt all mate^ 

rlatd I'Mb nerd romfl wllh atHi le*loti|. Tlu 
Hirond tHiini U frlvcn later in I ho courdr- 
Ai:tual fun le:iitniiiit lu LlraiV |hlp 

WHtft Today for FREE BOOK 

OiiT F>w Buolf "Art for Fieaauro and 
■deesPftH.** woniierfm upiJorttunllieB In iPla fMIlCi- 
naLlne ukd ijlved full dolJLUn hf nur xmiplo 
niuWlon Uf iTieiifia--llnji. Telli an aUilit tbuj *iu- 
dUnIA— IDi'lr »-urcertdO*— what thuy »y‘--anual r*; 
ppma-ujctlciiii lit Iho-lr wurlL — littLil hDW ornns earnud 
jitoiirr even while 
Immlne. Wail ■toU- 
non beluV OF paslr 
^ |»iEi<ra.itd ICHfAy- 



FREE BOOK gives details! 



WaililnslnAi Schowl af Ark, Stinlln 
ms— ISth St.^ N. W., W»hlngt«n, D. C- 

Ye*! I dcti Imort'tned in leaminc to dniw. Fipp*p 
frtio Booh-. "'Ari for t^Loauuni' Iftnfli.'' 



Narhit L P . 4 . P . . . . .. 4 . P . 4 4 L 4 . 4 . 4 . 

Allltivai- . 4 ^.. 

CII7 . . 4 .X.. 4..4 . 4 ..P 4..44 ..44 . 4.4 44 .. K Ul I C 





IDOE 



on apDroTBl. Jusi tnail Ibb CQUpvn in4 we'11 
eMid fod a as't otf iltese remiuiiAlj]« nuiQ 
, iusii ^ the proaa. Wheiintr you aro 4 
'harlc or helper, otrpon dr app-redLioa. atuo 
tivTiier or driver,. If yiju're Intt-reiieil In knowinpr 
all ahdut auliiftiuljtle m^hanlesp lake ad* 
vantaEo of thia FRKF! OFPBR^ 

GET A BETTER JOB 

A better Job — I d Ihe slcuUie aiito Ih- 

dUBlry. BiGaKJt FAT— a chance to ft<3 IhlO 

r^aaa vner riY iW~ hutineei for yourself snd inL a eban Of 

■ Uw rl A. lie iYiJi hihtf.* nPdYl^t* iHTfl wflllEnff far MAU B 

Thtee wonder iMwhe t»l1 
aivn tiy Meu HtlWf Ffj 
laka ibuL '^piay'" In dlf* 
ierrntlal — • to kill the 
3=hlihlilV In sLetndiLB’ — t--' 

■ eC ‘f J -.how tjul 

vvnr linjrer InaMtiHly on 
troalilile ai]'i then 

ihh ijwl>'k ex.n«Tt wAv io 
FIX i|4 Ni^vreal tih-- 
nrui'einentk fwllv rttV' 
ored4 ^qiul to A Demplara- 
trade tdUrae at lea* than 
a fourth rne -'net- 

G «I0 VOLUMES 
Brand Hotv Edition 
2SDU peffea, SOnn Sllua- 
icoilona, wirina dla- 
nminip etc., in^lodini 
Marine ITnKiQ^s, JILwIa' 
ti-Oii Motarap pioarl an-- 
Qinra, eic, De huiic «dl' 
tiuru £ald-aiAmncd nrs-. 

IHIe hlhthTiir. ___ 



tti« hlice prodta, are wall! ns fur any Piait 
w|ig eves hslt tFlas to Juprovo iiintielf. 
Licarn auln ePBlnnetlrtE WlLli iticao wider 
tiuokj 4 new ithiHil tludylttf or 

htemori^Lnii. Blthpbr use the JIFFY 
HEX to l«k up tho aniw^r la any lUtu 
prohlcm. Hullt hy elcTen of AmrrLni'a 
greatest autcimebjle enrineera, and wrlltm 
In simple lanruaEii 14 you ean uitdoritond 
IL Tery imr«L csLTi. all mrered. 

FREE Privtirgd of cantultlna 
Automehll* Engineer! af Auaar- 
Ican Technical Saclety far ana 
yapr wfthDut covt Jl yau m«M 
coupon ImmodlDtefy 

Send proihplly and ve will lnoluitt a brand 
New EXTRA vuIuric With Over 3 K)Q ongei 
Including ALL IA39 care wJlIi vrirlnB it1a* 
■rams and data OhcOli on each. 



IL. 

[ 



AJPBRICAh TfdHHlGAU SoCICTV. 

Drt'kel Aio. ^ .'■d-tll llltr, Unptp AUftt. Chleaptu-, HT 4 

1 whDhl like Io afro the new Q-volutno chdlUun nf ymqe AUT* 
BGOKf^p T wiL] pay itie cetita oellvery cibarsea onlyp bMt tf J 

ohMinKi? to. 1 maji' felum them eftproaa efillect. If after 10 rtayn une 
T prefer la Icreri Ihom. I Will ROnd you Its Jinr! pay the IjaLiinrc At the 
™te af e«1y S.T a Wniith. Until PtId-.flO IB ttSld. PM^IBe include free 
Itiemtierahlp pnd exir!. Valume Nn, nx per your uR'er aUovv. 

Memo 4 4 4 . . P 4 . P . . 4 . 4 4 4 4 4 4 4 4 . 4 4 4 4 -4 .4 4 4 4 4 4 , 4 ^ 4 t 4 4 - 4 4 

A-ddrex! 44.4,4.4,44,4444,444. ,4, 4.4.. .4. 4. .......44. .4.-.. 

City 4. 4 , 4 4. 4 4 4. 4 4 ,.4,... Sl4lle 4 . 4 4 4 + 4 4 4 . 4 . 

Atlavh iRUer B-latlO-E aite. uncui-iiilJiud Arid ruime him!! iHldrond of rih'- 

pluyer and thut af at teasf ane huiineafl man ai i'i'fen'a€e 4 



NEW INVENTIONS 

(Continued (mm jsoje 24A> 

J^OR exterminating insects rapidly on a 
large scale, a device attachable to the 
front of automobile, truck or tractor has 
been patented. It consists of a frame with 
parallel wires, a transforming coil„ vertical 
shafts which oscillate rods extending be- 
tween the wires to clear the exterminator 




of insects* and means for connecting the 
device to a ^source of electrical power* Al- 
ternate wires in the frame are connected* 
forming a circuit and composing an “elec- 
tric chair” for insects that touch the frame 
as the shocker moves across a field. 



something new in water^sports craft 
is promised in a hydro^safety boat pat- 
ented recently. The craft has spaced par- 
allel open side members with rotary pon- 







toons, on which are spiral blades, extend- 
ing the full length of the hulL Rotation of 
the pontoons causes the craft to move for- 
ward through the water* 

iCghtinuBd to |iace 2SA]I 
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USERS THRILLED 
by LACO'S HEATINC,^ 
FUEL ECONOMY and 



Write for New Free Books! ■ 



Tc 41 aimpli' 4:^13 'L U ujjlLI ;).'i:iu Iry iJicnii 

mwch heat is (Mini very lllUe oil by [hi;a« Efcul 

npvv LACCl Oil-lIeatcrH and OihBumF^rHt A tliDrourhly 
hiuh QuuJIty burner — yet^ auld si a Ibsl ^itvea you 

many dollar^! Flluijil: i(MLerlu.]B and narkMiunfldp . r ^ 
new liQpnrt^od rtfttgies . . - hiditlNt] liy Ihe fiUarantM -or 
one or tba Jnduslry'a JeMIng rnainulacLums . . . tcilU 
llir 4 Md "FtciHi -Factory ’To- + at Vary LOW 
PRICES — lhal't tbe ncaBQti LACO Ib 3Q very popular. 
AVrUo for MV fr^ei hooka, and Lho 14>V prke!:! 



LACO oil burner CO., 13S Union Ave., Griswold, Iowa 




OOKLYN YMCA YRADE SCHOOL 




UnllmitBd lnAtru<;tLon imtil yon 
have maflterod every part oS 
CoiiTM wltiiout additional ohoxgo. 
Full Shop Equipnaent 

UDexceded Inftrurtlnn 

Fireproof DormitorieH, 
gperial PrivilR^rM. ChMk your 

Inter^tt cn coupon to reoeive 
free literature. 



MDohanical Pre-£DGJusarlng 
Utesel Hnirinea □ OH Burpee 
Fre-JEnRlneerlns 
Aeronautkfti I'rc-eips^nccrln? 
AvEBJtlon. Meebant-c □ WeldJng 
Autohlechftnlo □ Talklnjr Pictures 
IletrfKeratLan □ Atr Coudidoclng 
TeSevlslop amt Rndto Merbwilc 
Arehltecinrai-Merhpjties] oroitiDe 
MiiC&tnlet D TddE and 1Ji3e Making 
Arniaiurc Winding □ zteeLncal 



MAIL COUPON 

1117 Bcilford Are,. Dept. P.^. 

BrrmkUni Tort CILj'k N. T+ 

Name.-.. 

A iiarei*.... . .„... , 



Now. on elt^rle weldlitfr^ bnsxlnp and &oldcrtnF 
Torch, cOWTfleCe with tKi’*'*-'r vinit, BogifkU find 
aUpT'H*ia. Works INSTAIfTLV ■off imy Upht: 
DocsathtHisTinHl fiiulono t-s pair job^^ 
atamasitmly LOW Ct'JSTon alarnlnum .iron. 
Steel arui btlieP cnetab. Indlvpsffsablp for 
Auto, Bin.ljf and Fender fteiHiira. and Iwim 
repaint — »bi>p. faelorr, farm, engineer, jam- 
tor, nhoc-t m^tal, radmarvri bi<t?c!e repBil^. 
Aiwyoiie enn bundle withont rrt'ViOLiS experr 

10 -BAT home tbiai 

wril* lE (w tf-p«ihJ I nlhy<JMntiiJT Law i'rina '> 1 - 
i^r. Try 3 ia I ElwWir Tai'li l4ir I'J 
€ir rrt ivp^ (™= by bripini! to 1n<r«l-u.r^ Ii1 . EIECthO- 
TOflCfl COh KU-CP Miehiaan An., Ciauf« 



tJi-t liKTllUl iriinint hinlLUi .Vfi»x »it% aiiUifTi^ 
loi'JltH m p.riny; * nir>=l rCflCM. E»L»l*ll,LCd 

:iHi ycon. Mirf«M* miiupniBU. Ui.mictiiTr. 

niWStklD [UT V(Hi It Kyra and l«ord 

_ liiB Ictriiinc, ?*^iii| tnr hfro hiik. Every 

tbiyuld ItBiWf About Dtw^l . iJojst. 16 . J1u4n« Jiad 

ADMX TllJtfit SCHOOL 
f .rtlattS Or*£2P 

BARN THK DEGREE 

4rv4l«rt. yy;inl Icr -S2-jiiir» FHf:E UuHella at nni’t 
^ Tarniib BarblH«*+ OiiH. J-P. JCHl ThlrlwnlA Anni» 
Waihinp*"". U.S.*. 




THIS VALUABLE BOOK 






LEARN CARTOONING 
AT HOME IN SPARE TIME 

Send for tbia FRtE boolt cijntatrtlnit nurtnry-maii- 
llie Li]M, cartothrlLikK Clturlfi, idea crftUhUR; titrlh' 
Ciflii., IKt of csrlHXn^ liLL^crM. a.iru3 cltter valiuple 



InfonnidJou. ehout the mnnHiy-TnflkMiie «p^ 

pcrLunLiic-x in die of Uie moiit fatwlniiifne of all 
pmfeMloiiB— CARTOON mr:. with this twinktc* wo 



TOOL & DIE 



making 

DESIGNING 

Mat'hlniaU Tr«de. Not K rorrtSpoPdCT^ 

lltl IR ttw WOrli!''* JiqdL±fl-lrkal CW-t^. VftitO tOdAy f£Uf full iFifunrtaiiPli. 

MATIOHAL SCHOOL OF HeCMAHICAL TRADE* 

aaa W. Leb4 st chJmip, ML 



Drill, no 



will IncUide • ctunpleie kKynfollo deocrlbips lOUr 
Couriw iR CarLuuKUnif Aiict OKpluLnlnj; OUT 

now MArionelte Moinod of IriatructMin. Wp wiU 
ai«n tpJI ycrii How loyel the CsrtoonitCfl' lEsc-^ 
Ohn'nKr l4tLurh Jflndcr FJlElK of extra iSofl-t. Tlila 

otvm-a.Lncr i^rvLn? ulunlly hclpia create And briKi’ 
TUktl.- hUmOTOUa idW". aond Ti4inie at bnCC and 
moutlcm ^Ltr age* 

CARTOONISTS' EXCHANGE 

Dwpt, PlHMfit HJI1, OMa 



RADIO ENGINEERING 

HCA Inslityitiefl ofTfrr an intengiVe c-niitw of hiji^h 
etaudu^ embracing ail pbaws of Hadio and Tele- 
visioti. l^raotlcal training witb modern equipment at 
New York and Clilcaxo achonlg. Abwi sperialixcd 
eoursos &nd Home Study Cenmsea under "No obli- 
gation’' plan. Cataltjg PepCi PC-SS- 

RCA INSTITUTES, Ine. 

,4 RaUlO CerpQratiitrt tif jlinfrifiA Serrtee 

?S VaricE New Yorfc US* HAWfChandlie Mart. CWcagn 




ir GET ON^UNCLE SAHlS** PAYROLL ^ 




Hunaret/s Appointments Each Year 



$1260 TO $2100 FIRST year 



Grade Seliool Education 
Usually Sufficient 

SYiort Houtb — V aeotloTiEi With Pay 

MEN— WOMEN 

Mail Couixm immediately — 

today sure, " 



FRANKLIN INST., Dept. Nl3n, fl«heiler, H. T. 

(lenilemep- Hnth to im*. vrithflul ehari;®., 3!! ttaRfl tux* with 
Odfieifiinifni blK iwl'l piraUlMia. Ailvlsc nus xlan rcKurilluK flalarlc4; 
!t- vai aLloii. ctt. "rrh me how to ![u?it|fy Ter u ipiosUltiri. 



Itel of r. 

, |iui 4 i-p, uork. 



^ Nsjue— 



Wktn wrifinp fo ndc'^yfiacrij jj/cwm vftfnti(n/i PopkJot >feefiatn'ca 
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POPULAR MECHAJIICS ADVERTISIMG SECTION 



TAKE YOUR PICK 
of these POSITIONS 






etc' 



aV 









ARC 
WELDING 
INGINEERi 
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Prepare in One Year! 

Frist [irQ'vluM [ns]nstr[efi uiied meis \\]m cun lui 
TIlIN'i^rS— utitl who KNOW WIIV AMi ilUW ta iki 
tlbiiiK* (ip.st. They m<id FIlAiTiLiAL, TlLVIM’H 
M l-lX — afjjf are TivijliriH^ in puy tlit-ut t^'OlL \Vt Imvii- 
hueti ti-rLhihi;' iiii!ii for [tchhI t)asie.ionj ftir !iA yrnr;^. 
Will can cunibino n colLejie eduL'atioii vith »i [tial 
pnietiec ill uur fully equipped sti'npa ami lulJLimltJrii'.'ii 
i'cfjHJuai iii^truclELixi pi veil hy esperU: Jinirtlt clasirH:?^ — 
iminiriiiil !?i-ndfrit tiitiLlniK’U y<nt In 

oil mining wrirfe ti'liile in schnol and on j^nidusitJr.n. 
I iiVi>gtLi;JiLo tliLir i^peciuJiJ.c'ij traJiiltij:* program uthcii 
ulll prejPUj-L; iuij f<ir a hotter position 'wiiti Indirr 
jhiy. j\Lt now' — new ErljiSj?fS ficjziii wit 111 n n month. 
Send coupon TOJlAYl 



LWAU K£ t^-^**!* 

CCH£iy. ENfilNEERtNg 

^tutihde ^ f&stfokiiimki. U 



Dept. PM-Q 3 ?^ Bruji 4 Witv and Eut SUiCi Wiiw 3 tihc«, Mii. 
tViUhcHJt emst *p snnpatroTi. plcnse rtiLii full aclalla Jind tfll mt. 
hfkw ir> iKTrirno ill ON'K TT'AEl-^ ^ 

CQJHMCRCIA'L { ! AT^atkjii f > EneicHT ( 3 ^ 1 ? 

ilj;i--]iiLL£i 5 liJiJ. Jiefrii CTd^iOn EnpMif'fT ^ f tiriTTltLriJ ^ ' 

Kn^i'rtitr ^ J iri^lrk.jl Emhnr^ Tith n. e, iMi^rwr i 4 yn.f VOCAT lOMAC 
COURSCi I J IVeldiiij: Murr.iiipf l:i nmh-1 I J rtilluf hutriau r 

( .■ 'il#')a«<3itj»uibia':in€l rurnriTiiiwTiTiTKin'rljfi lOihiiAk I I nadiuTrj.'liiiMi-tn 
(ii iT,::...j i; ) Seijit de43fei=i ^LM'liinL l.(iiiii flHbi I J Jjrh 3'j,r: f.:<i'ni« lUq 
SklJJlt- .. r - - ! - A!^4: 

+ . EiJiKallon* 



4 i 1 i 3 n.‘S 5 
C y. . . 



Si.ne-. 
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Learn to MOUNT BIRDS 

Tan SKINS, Make Up FURS 

'Wa teae-h you at H^ine.. 

Meant Sirrfs, Antmala, Pata, 

cpiiUTWiB stwwnwsia. 18*1*= FnorhOBt- 
Inif Uvpli id ■ df ri'TH.'l:? and drn, 

flCDoind K no H E LEJt 11 heft,b.q 
nnd. □uik’B apfnri f4bpapar*.tinL«pri|4lt, ’ 

FREE 

l|b|n(^'* ibb WDadErfni h<Kik. It ^ 

Now FfM. S*ntl [toPt»l T-^1 Toda* 
ifiXU Thh, dtftlc TPur *CEt 

N. W. llchool dI Taslderniy, 33 ls£lvKU>d Omuha, Kcbr* 






ONers YOU COLLEGE and PROFESSIONAL TRAINING 

MajorinE In AVIATION 

Accredited bf tbe Uliriafj Siiperlntendeut nf Public laBtructtoa TT.;^. 
Biiproved it Cpmnierflsl Orpund «nd ftylfli; f^cJlMl 4Hil Aledunicp’ 
isdiaoL Ofien to lilet; dchw) Eraduaies. 

FOUA COurtffS Lead to B.S. nteirefls |i PraTessIcnaT PTleflnB, Aviation 
OlttrAliflllt, MuilitananEe Eniimeariug^ AersuailtldEl EJifineerlaf . 
SIXTEEN TltAIXl^t; PLANES ore used In pcpfesHlnnol niirbt 
tralnlns which preper^i groilUntCS faff Rtrlltia lilEbl OfujiiitlOti*. 

Of EtsduiiLej enter uir trBnB];][insLlo(n in ^'crLb and South Auierlf.n. 
09,000 bours fllcbL Irjlnlni nlren, OjO hemps bcinc iboini monthly., 
PACrLTT of 34 saerisllstii fn rnrlous flctdi of aviation. 

ISflB Eraiiua.|dj. ZnroUmMt limited to a total of 300. 

J 09- acre ^irpnrt. Id btiLldlnn devoitd to Bchool purpoaos eieluaLvely^ 
IJfirmltorlM Abel dlnlnr ball at llie (.'Ollett. 

Fall letm October 2. Bend poucard for new 0a-if*Be ctUlo*. 

T7th VrAR Reelstrart D«p4. PM-S 

Ulll ILAH parks AJH COLLEOC, E»t St. Louli* IIL 



NEW INVENTIONS 

(Continued from pane 

T^RINKING glasses can be made secure 
against, oscillation and vibration in 
trailer, railroad dining car, airplane and 
elsewhere by using a holder patented re- 
cently in England. It consists of metal hub 
and a large rubber disk. V/hen a glass is 




pushed firmly down over the disk, the 
rubber Is compressed inside the glass, pro- 
viding a firm anchorage. With the holder, 
glasses can be hung on the wall or even 
suspended from the roof. A glass will not 
fall off the holder if put on straight, but 
cau be removed easily by tilting. 






CUTTING a boat into dry dock would be 
simplifiEd greatly if a newly patented 

hydraulic device 
should come into 
general Use, In- 
stalled at the bot- 
tom of whatever 
body of w'ater it 
may be used in, 
the device consists 
of a plunger with 
gripping mecha- 
nism to hold the boat firmly. The plunger 
is forced upwrard, by hydraulic means, to 
engage the bottom of the craft and to lift it 
clear of the water to facilitate repairs or 
painting. Pipes leading from a fluid pres- 
sure tank to the cylinder in which the 
plunger moves up and down permit hy- 
draulic operation. 



CDue to the fact that many of the devices 
described in this department are still in 
the patent office stage and are not on the 
market. Popular Mechanics Magazine can- 
not undertake to supply further informa- 
tion regarding them. 








a* fosuf a 

Stop WMt luff C^bI— dallarsoff sub bil Sa 

■ ti< t more [H w qcicIcfT pickop— f tiititr vecfil' 

eFfiripnl A(|T0 QWNEHS evrrvwkrrr prnjsa 
VACU^KAUCI tYoTctifroeiftoirTitiitia^flran- 
c^tfaetriB] coetB you ncxtluiifft 

Automatic Svnercbargv Pr^nclpfa 

Vaca-niBtic ia aitftrv^v It cwretea 

th^ Baperehaiva principle bjaiitomBticBlIj add- 
in ira ctiai^ prcEtrBPXnrrn, d mwn f rcc flrom ttiii 
□ater air iTito the heart nf the gat It i^i 

Wltli^I' *atrtffi*itli!-*T>d bIIjjwb Iha molar to ■ ‘■breath n' ' at 
tfi«iMTM:t 1 iiiia+tnHnlD|r«ndclM^ W r«qnfrB 4 r ^Tca 
□pioSQ^ OD KU costs, with MlterOriitftZ'^tf'OfmMnc*'- 



DIGREE 
JN TWO 
YEARS 



TEt^H^i-lt^Alj'aNO At'i'^i'SD CUtit^tJL flo iMp tw o ttnii owihLsd, 
TIME AT^D MONSIT Doncs 3 ri^ dljpl«ms I rr. Itlrr- 

UMhuickl. Are hi twill ™ 1 . l>(Ji"-tui^l, ■Crel AmnaiiUriL 
Hlih^V. An r^qrHS ihrlkHl.e Air -T^iMwIilknijar- ttKlrir KMiiiws' 

U 4 |Jlr«Al. Rlitprl h-Lyirri^S BirUmHP it mbi 4 DIDIkCliP M £IW' 
i#knty. lAiv*!- Fbaln OiAniii]- K Iprlrlr. Elf^tritr RaTTicirstwi. tlipit- 
1 m. EilflUplT* niaHim f<qTjron>-ni- |J 1 W‘ TI’ITION. 

_ -Fori for nKm ud hoiid, Thw>i 1 *"Sii» '■r bimmmIuI cTHduntw >r> 

U« a ud [ofoijcn bkjadi- Ax^putvcd tij- Iikdijptrj. mdoirrir hjf ^urjilitti., reroiii rntivdH 
br sliitnqL On* sriij *vrt^.F*:ir coujM* ctu;. ia S«|]lv. ftioTI -tmutni* o|iu 3 fcnr rr»umi]i. 
dvti IThlAR. 'Rwid^iieii nr'ijTpq-i. fiplitii- ffHW;. 

riNLAT ENCrH^ERiPn; COLLEGE 

IHl tndlsiH Aitpiius KtniP* CNvi Ms- 



"•"ENGINEERING 



AT 

HOME 



Earn a Degree at Home 



Front A CHartereef InfitHutton Of Hi^er LeamFog 
Empfayvn DGitiand Degree Men For Hey Potitlone 

n Degree C«in« In EicctrfCA], Mecnanlcpl, Civile Structiiril. 
liPl. Arcl^Lleciural, DraflhniL Auinfnutl've, A-r'ruiianilcdl, hanm, KelrLt- 
erBtLfrjIii Ail' Candeticni-n^, JKlRl^'wpy.^ Minini^n Cictilovy, Pctroicum, Ua- 
rinc^ IndiujifrLpt. CTt'lo^lCSl Rnilf^of-ririK ; ArAni Sct« 3 oe^f Phi I 1 i<in 4 |>'}iy; 
Pay?b 4 log 7 [ Cbicm hairy: hhlumtiani DUiatneas TrntiiULjr; Iaw; etc, 

HettCillirV-lhiasnvO'lt Ot'AdUBto College, 4 Z 3 B OlarendOrl Ave.. Chic.aqo 



■» VICTOR 

EVANS ErCOs 



REGISTERED PATENT ATTORNEYS « 

MAIN OFFICE: U2-K, VICTOR BUILDING | 

WASHINGTON, D- C- ■ 

Fftteburgh Olflea: 514-N, Empire Building M 

Send me FHEK icopieji of your bCKitn, "Patent Proter- fl 
tion'^ and “When and lltrw to Sell an Invention/' * 

Name ^ ^ ^ | 

and No,, |||m 

City or Town .Smte. ® 
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£t O Pages of 

DO facts for 

INVENIORS 

These books were prepared for tnen of ideaa — 
men n'bo have an nrtieln in mind that 'will tnakc 
niooey, save nn>npy+ save labor or Rtve ple&sure, 
beadijif? tLiJikers anree that.thp world of a few 
j-eSJsfrom now will be radically diUtrmt beeaiisei 
of tLft eontrihnliona to proprcBS that inveiUora 
will make. Now ia the time — if yow have on idea — 
to see about proteeting it+ 

Many Little Ideas May Have 
Big Cominercial Passibilities 

Don't think tbnt to be profifable an idea aeedu 
to be eoinplicaf ed^ Simple articles — Just a pet" 
soil' a huneh — ^h&vc often proved pTofit*ble. The 
ertlikly llsiif pin, the Tnefal tip lor ehne laoeSi the 
pap^ir clip ore eood examples, Alsoimprovslxiehts 
on patented articleHEometimeB prove more profits 
ftblc thfin the original article itself. 

Don't Delay<--$end for These 
Free Books Now 

Many a man has waitc'd until too late to protect 
an idea by a T'nited Stateg Patent., Hem ember 
noHieone cl?f may Fjr thliLkin); along the same lines 
that you me, nnd the Pufent Lawn favor the man 
who fik's bin application for a. patent firgt, Delays 
of even a few days ran sometimw mean the Iom of 
a patent. So leatu the importaiit f&cta about 
Patent Protection at once* 

41 Years of 
Proven Service 

For lorty-one veani ttila 
capable orpftnlEallon has 
servQd Inven- 
tors iroin ull 
over the eotin‘* 
try. Our toTBQ 
tfiaJl of patent 
S p eO 1 a 1 i n I s 
gives you 
espert and 
prompt Berc- 
fre. Our reed 
are reasonable; 
we al«o hel[i 
vrlth rieferred 
mayiuenl-i. 



■ CIITIIDCFO'* YOU IN RADIO AND 
n ru I UnC TELEVISION ENGINEERING 

CrAinpIvIt one naldincA daurM |K h. tK-* h'Hda'ji'H C>|^ia.L 

^ualifin TDu fiir pb ; 1 b piarciwoiuil UefaL lit rrnl Him m IafI. S lIilmm# *u(j|^l 
■atq (hhI J«m. MMlarti «<iiiJjim*tLt. In litHWH-tin-iMi in-d •Iioim: dorift. 1 liir-ifti ; iruUinruhlciir 
ruully. Wriln lar d^Uilji in I'HEK BOOKLET. CAPtTOL llupfO EKGI- 
HtERIHC IMSTITXITE, n*|ri, FQ^tr itU^lUh St,, H, W., WulilH^t^ O, C. 



Anas STICK-ON LETTERS 

Buirtihil Cold Colmwl* New StylH, 
S V«r GiHnntM. Large Sfui — 
PeMityCach, Tremenilovi [>«nufid. 
ApPHln? Proflts- Wtfle fer S>mplfM 
and fitarUrtg £<iulpineiit- Hurry! 

ATl,ftaSt«n W««i. 7543 fSnhrMH criiueB 






Always write your iiaiue and iull address eteBrly wbeo 
BnBhfrring ■dvrETisciueuls. 



tVSTEItlOUS DlSCOViflV 



RTS AU CASS 

CoitAtra rlAd €>f pd I nrta 
funn) in^A Alltrle umlL, 

Aiuh nJ 

fw/acCwv, E;«ai3r uul 
quwnl;lnT<tiilled tiT*^- 
oae Lt a lew raJuiikAii., 

FOlt INTRODUCIHQ. Bere'a a splendid opportilhity lorttmisUBLaslee 

and profit*. ISrvry ear^tTndr, trBctor owner a. proepeet, SrOij usnor and 
address now for bw money making vtfer and how you can get yoora Free, 

HMVacu-flutt«i^,TA 47 - W* &tatR Stnat, Wauwptwi^Wlh 



JteoAiL Jb 



Ewr st bame. bwipnilvt. Mqila 

pjeUmw; I'itEE whiiq rbUHirolL Hinp l*W>h,* wf^n vnu 

likb. liuiL.iiiH.rp.ii.tB 4 , WtiWl(?t-ln«detfejU. 

|iulJM|t 44 3 DJ;«|il,llUiria««, DceH.K- 0 . MllFpiikH, Ww, 



Hmiahn SlatlGullir 
Spaahl GiltiT 
PiHD 



Government Jobs 

Wftl9 ftftr «jif af ^ «fl, 47 m Vaitt&bi^ IttformaffQn frm* 
mUMBUli CO«BE$POWPEHtE CQUEOE, Wuhiagton, D. C. 

■ MaiFinjia tralnlno mlniBnutn 

■ ■ ■ ■■ mm m time; praciiral atid tbccreucjil. 

I^r I In euiilpment, crpcrlcnrciJ 

leackicrl. yeraDoaE InHlrucdsn, 

4(11 h yrir. Catalog itn. ItrslitrtiM course in tiirce luontli^ 

nwmr EWaiHrrflUfQ college, lOthl IncfEana.Kiniu CitT, Ms- 
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POPULAR MECHANICS ADVERTISING SECTION 



PATENTS 



Booklet Free Highest References 
Promptness Assured Best Results 

Send drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Lbted Patent Lrawyer in the latest editions of the Rand^McNally Directory of Bankers 
and Bank-Recommended Attorneys, published by Rand-McNally Co*^ Chicago^ llU; 

The BaeftDtt Al HyaLI Directory of GuarHiitced Attorney*, published by Leeid DitectCn-y Carpopation, 

Boston, Mass. ; American Lawyers Annual, CLevelanJ, Ohio; Bankera Service Directory, pniblinhed 

by ^nker* Service Co., Poston, Ma.n.; £tyre> Law List, 9 Park Place, New York City; Sncw*ChurcIk 
Dtrectory Co. LHwyera Liat^ publiahed in New York City, nnd the Centra] Guarantee Co,.* Bankers 
and Lawyers Diiectoriea, b30 Pifth Avenue, New York Ci^. 

WATSON E. COLEMAN, 

registered patent lawyer WAdninilfl I UN^ 



mteSt 




INVENTORS 

PATENT YOUR IDEAS 

SEND FOFt FREE BOOK 



HOW TO OBTAIN A PATENT ' 

Wflttan bp ■ Fernicr the tiumlii.- I 

inp Corpa fJ9K:-24] of the PB.tiint ^ 

If yau w*jit. to profit hr fniJE' idee, ynu should ^ — . — ‘ 

toka atfl’pA to apply Strr ■ U. Peient at ~ 

once. YduP lirat Step is to e*t th.ll Free This 

Intareatinr illuitrsted book eontsins velaebla Informs- 
Llofi you ihould hsro. It tails you fully how lo nfatsin m 
Mtent on your ide* im tho <^fc|t««t W*y, With this Fren 
Book you will siw fbcoIve m ^'^Record of Invention" form on 
which ToU c«.n. cOlIfy ttcord yoiit Idn.. Pe-rBpnol snd Con-- 
fidentisi Sorvleit Tour coh will be pcTOonolly hsndt^ 
cxnly by s Reeistered Pst*nt Attorney who Is bIbo ■ Foimfir 
of the ExsmtniTia Corps of the U. S. Patent OSics, 
All oommuniGstfons conlideritisl. 

Milt CIMini IDMY hf FREE FATEHT BDDK vi lECVS^ DF IlfffiTlllR Fn. 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FORMER MEMBER EUMININC CORPS U. £. PATENT OFFICE 



ALBERT E. DIETERICH 
THEO0OAE B. RVTLEY 

ftKGISTKllEII PATENT LAWYERS 
£12 R llulnradti flMa- WARIIINOTON, D. C. 

ifAck'f'r f'lvviri ifiu ■ •« 



esfe 



Woolwortb BIrfff.. 35t?i Floor, Pert- 99A, Now Tom City 
BUILDINtn, Dept Wa^tllNGTOM, □ ^ 



MILLER 

pt*a«0 ubJ nw yvar flask, 

*'KSSsrS ol InYvnInn” lofn. 



•Hwm ^ Obmki ■ flolosL^ 



t 

s*U r*sr 






APnittcfiN. 



r Ideas now Salable 
Before Pafentin^ 



Praetlcil, ustful Ini'entlopB mss noiv bo sarEly matfeeted 
without DaienUfii; e^tiiem^e Wtite for Droof thai weAun> 
eesafully sell bcth pntented and uuEinieuted InvcnUons. 

Chartered [nstitute of American Inventors 

D*pt. 4, Barrister BtlUdinirir Washinitoni D, C, 



INVENTORS 

^ certaiasimplebutTitel 

Fflatfl before applyLog for partita. Our bcrfik, Patenb^iia«p 
gives those facta ; sent free. Trade Marks— CopydKhta. 
UC£T i LACEY. Ett m PS F Su N. Ill, Dt*L i, WASEnKCTOM, JLC 

RUPTURED? 

Get Relief This Proven Way 

tVhjf try to worry ttilcnpr with truasea lhat Roiisre ynur 
fleah- — tJrojaa hsaVlly on hIpH and spine — enliir.g-o open- 
inir— tail to hold rnptui'o? You need the CLutho, Na 
or tutting helTa. Automatic adjuatabte pad 
hoUtg at rtal op ?ii ins' — folio ws overy body move- 
nent w-Ilh instant lotiroAffELl support iti case of etrain. 

ally whether lU work or plai’. TJ^ht, Water- 
3>n>of. Can b& worn jn bath. .Send for amaislni? FKEnR 
book, ''Advire To fin p 1 u rtd *' and rtetalls of liberal 
truthful GO-day triol offur. Also entlorsetnenta from 
IjTi'ateful M3H.'r!s in your m? H?hhorhoorl. Write; 
rlutlie. .Soti.>t iK'pt. lit UhHiJiiHeld, N ew Jersey 

BUCHSTEIN'S FIBRE LIMB 

Cocrtctly fittedL Slroaa, lipht, aast, 
cotj], Goolhini;. JaVaoBsfof 
aJldeforiuiilet, On terms. 

D. BUCHSTEIN CO. 

EI9 M Ave. -SnUL HktKipsJl?, Nin. 





rpXfi’NTS— TRADi' mark's] 

All c&aea aubmitited eivcn pcracnat attention I 

Form t>/ t’fmcepfi'cm" with t»M(rur.fi(f«a j 

for Tjcae and of Gortrnrntnt I 

and Aitarnoif** Fett’'^FRE£i I 

LANCASTER, ALLWtNE & ROMMEL ■ 

Patejtr Oj^crs I 

412 Bewen Bldg. Wjuihiiigteri, D. C. ! 




AGENTS SSi SIGN LEHERS 

, l■■oT htore FToftts and OfHec tvinriow*. Anyone euii put 
tbctn on. Fife fsam ploHr L|bc™i OlTer to fteesiiJii.. 

METALLIC LETTER CO., 43S N. Clark St, , Chitagfl 

MONEY IN RABBITS-CAVIES 

uuf Buy toiirh YrllK nll'i'CT' m^rkctiir 

■ CaEjtlni; diiU mpy Of niAiiashne tCkr. Hr 
^tnri 2 !jC far Donk CiiLnln^ ami Trltf Llat ^iiU Vrar^s fiuli. 
BCrbpimo lo tlia AMK^tlCAN SMALL E^Tt^CK FAUitrUl, 
DUTOQpll tHTCRelMS.e CDr, BOX OiS, hEW CITT, H. V. 

• Up 







Bofit quAlliv MArihle Slid CJtAhEle. 

Lt-'LLerinCj Guar.'in.t^El. If 

CiLlAltw nnrt nsinnKhR. 

U. S. MARBLE it GRANITE CO.. 



WE PAY 
FREIGHT 



Dlpf Savilijr. 

Clf^ I rsd ► wrt Is for 

A^IA, Onecs, Fla. 



^Protect 'Yovn Invention'^; flO^ 



Dd&yB lire flaugerous aod may be very 
CMily. My pemonal Bcrvlre asaures 
prempt action, strict cbniidcnee. and a 
mtclcnum of CkpCdSC. 1 auaircst that you 
H&nd me a model or (Irmwlnff, or skeich 
snd desenpLlDq of your Invcutton, aad 
$5.00. I will BiakB a search and report 



promptly ao to tta patentabllUy and send j 
you a copy oi my 73-p&^e booblei. Or, I i ] 
you prefer to re^ my bpoklct nrtt, rnttll 1 

the attaDhcd coupon at ouoB. 1 SriLI also ! 
■end my "Record of invention" form, I 
(Over 3S years erperlence aa a Reglatered « 
l*atenl; Attorney ,> I 



L F. Rundolph, 

Please send me at onoa. free of ebaree. your 72 
pm;o booklet and "Heconl of inveatlQn" lanu. 



fl PERSonnL confinsnTinL prteiit service- 



Name . 



Address . 
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NOW YOU CAN PRESERVE YOUR 

POPULAR MECHANICS 

In This Handsome 




PERMAIlEaT ART 

BINDER 



SpecEally Designed and Made for Popular Mechanics 
Readers. Has Self- Binding Feature 

Your Popular Mcchanicg MaKa^^^^c will be doubly 
int<;rostmg and doubly valuable when preserved in 
one of tl I CSC 1 1 an ( Iso rnc art. bit) de^S;^ 
which holds si5£ issues. Heavy 
loath or-grained finish, cm bossed 
and stamped in antique gold 
slyic- Covers open flat. Pat- 

$1 j. entetl fastenera hold magazines 

in i>Jace aud any issue may 
aS' I inserted or removed easily ami 
^Cr quickly. 

Will make a beautiful addition 
to your reading table or personal 
library, fiizo IO^a x TVs ^ W 
inches* Specify whether wanted 
for January to June or July to 
December isaufts. Use these bind- 

ena fer y-OMT collection of bank iesuw. 



Only 



Forwlgii 

« CanWilAi l 

ORDER ON 
COUPON 
BELOW! 



POPUEJER MECHANteS PRESS, 

Dapt. l*n/IBr 200 EacI Ontario Stireoti Ohlcofo. 

[ enclose S for wlnich you may »nris3 me 

Art Bidders for Popular McchaTvIcs Magazine. 

PLEASE CHECK □ for Jatiuary tn June iFwuea, 
□ for July to December Iswuca. 

Name 



Address ^ . 

City Stat« 

When writing ttienEion Popnlaf Atei^finics 



•Invetitors- 




P BOOKS 



Now Tell You How To PROTECT 
And To CAPITALIZE On Your 

invention • SaivTime, lAoney 

ft At last here are the patent facts you 
W'saL Competeoi advice on paw^nt 
cedure is to good results. 

Our 63 yeirs* experience enables us to 
clearly expJam eTfcrything you need lo 
know ebout proiecting and Ccunmer- 
cislizinjt your idea. You will bnd the 
answers in these free booklets thature 
yours for the asking. If you want 
prompt adslce from reputable patent 
attorneys, tear out Bti-d nipd 
die coupon below at once. 



C.A.SNOW&CO.^ 

^efiti^redPat^n f A $in<€ 1875 \ 



1 1U SNOW BUILDING, WASHINGTON, D. C. 

I C-Einllcmciu ClMUc iil'iuI m c*-wUhCiUt cnxl nr cihlLgiilliRri— yevuf PTtihiFI 

I Ljis.-kH, ' ■-Hnjrttyjtl uiii. iin IEliu. [>■ CiinurM-jy.|atliM; Y-our Invent Lem'' 
^ -U-IJd "Ho-w Wu ProlL.eE YutJ." AIiki Ccrtldlc.il(i>Q ot IcivcntujrL! Jurni. 

I Namp ... _ ^ 

i 

I S1r»| anil No. 

I 

I City uf Ta^n . 



suite 




TAII 5KIKS— MAKE UP FURS 

» Tnkldnmljt. W« l«Rrh. Rf Heme. Vnivt 
IriK. Ankmsis, Pets. HeWiH. Pith, yunr 
It ur ttnr [xatihlefl* heoi* and den. Metce 

Money. NAoiint in4 tun. fw' elheen. Ftin uid 
1 * 11 . 61 *: Dan'S dnUr. WkiTt TtU>AT-NOW--fiip 
tTDEp ROOK a DO xAme isJnturvs . 

■ ■■ UunlarD., loL roAff Wtijf.— - 

It'R Hew Free. » nil emt cuil. ^latt Fsnu- aul 
H. W. SCNCiaL QF TnKIDCPNir, Dfpt. 9376. Dmwhd, Hnui-. 



Auto-Diesel 



li>iit*:r R ml tiyde. Aato Hecbanlcs, Bfeehanlen. Ah WcTdbtf, Ace^1«* 

WATlAlinWi bnt 115 trwhl Cn b« nn nXi^Tti AnlAR'DiBaol IferliRnlc. Jdtfi JuIb 

fm ircl « RiHid }<Tb. ITit cdjiE tc TWi la reuaEiRbln. on MinlpWieTlt 

Vrith tonli nmlET azpoiHeiiced LniitTDfHiiA. Seal aba^vrarli , Stwwtn tiewted 1111^4- 
bsi. Rimmei uid, tioud in iHir aLnni haaCad dnrBUtori. We JAjr tevp t4 

HrhL^vPId, For Irne utiJQj( write 



NailiTiUe AntD-DLesel School, Dept. TS, Katlivijio, Teaik,. 




Iw the dasA] fled Seir\'iceT Kallway rostal] 
Clerk, $t300 a year reijiilar. Postal 
('lerk. City Mail Carrier. |I700 repYiUir. 
Other attractive pos^lttons paying ¥12fi0 
to *.2100 a year. Our tejsted method 
help.s yon pasis exam I nations. Men — Wo- 
]iien, age IS- 50, send for FftKI*! BOOK 
explaining reqotrenienls TODAY. 




ta 

ElCUftE A 
$<^lirNMTNT 
msiikaft 

KHBBi 



PATTERSON SCROOLt 23t0 |V1t;rcsntE!e Uldo.* RmhtitlerF tt. V* 
JiArnd wllhaut ohilgntlpn, tFiiP PcwHt "-Hmv In S«.-iirc A Gov^mnuTTit 

f.iesltlnin.''' 



AaJrf^s- . . . . 
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To Ambitious Bookkeepers and Junior Accountants — 

ARE YOU GETTING AHEAD THE SPEEDY VYAY 



-OR THE SLOW WAY? 




Here’s how you can find out! Answer these questions: 

• D-a you know why the monoo«m«flt askf for eoeh set of flaurei that you prepareT 

# Do you eoe clotsrly how those flgurai will ilnap* compony polldei? 

• Do you dolly intorprel your books and your records in termi of profit and lost to yoitr firniT 

# In thortf |i your day-rto^ay work tuH of motming to you or It It |uit humdrum routln*? 



Y our answers tu those questions would ^ive 
an experienced personnel maa a picture of 
your entire future! 

For only to the man or woman who '^knows 
what it's all about'" does speedy, worthwhile pro- 
motion come. The routine rrorker goes ahead 
at a snail's pace — if at all. 

Yet knowing what it's all about in bookkeep'^ 
ing and accounting is within reach of almost 
tftjy oifice worker— provided he has ambition 
enough to /raift earnestly. 

The road is clearly marked and an average per- 
son — like you — ^can travel it if he really utarjts tol 
Naturally, it takes real work — work that even 
LaSalle, after 30 years, can only cut down, not 
cut out entirely. 

But LaSalle can, and dods, make your study 
interesting — easy to understand — Jtse/aJ y/gj&t om 
yottr present joh—\i yon will do part. 

Of course, your time for the movies, the card* 
table, and the radio will be somewhat less than 
that of those who sit and merely hofpe for pro^ 
motion, or wish for a raise. But the hours yo${ 
sacrifice now earn 
hard cash profits for 
you in the future. 



Hundreds, yes thousands, just like you have 
proved that LaSalle-traioed accountants can earn 
— $2,000, $3,000, $5,000 and even more. Their 
stories arc so interesting— so full of encourage- 
ment — that we have published a whole book of 
them: "Success Reports.” 

This book is jam-packed wicli human interest 
experiences that show how bookkeepers and 
junior accountants w^ho once were discouraged 
cogs in the business machine have today become 
important executives, auditors, comptrollers, and 
Certifted Public Accountants — with good Incomes 
and with all the prestige of real business success. 

Over and over, you find such phrases as: "Then 
came my second raise''— "So then they made me 
manager" — "That first increase completely paid 
for my training the first two months.”' 

To anyone interested — really ambitious — we 
will gladly send a Copy of this book ahs^fately 
/reef Ic has been a true inspiration to many, a 
real help to all w'ho have read it. 

Vif^ouid you tike a copy? Without the slightest 
obligation? Then mail the coupon and we wilt 

forward it by return 
mail. You'll be glad 
you read Jtl 



LaSalle Extension University 

A Correipond&nc& InsiHuthn 
















Depf, 964-HR 



Chicdgo, llUnois 



GemJemeo: 

As an ambiuouN Cnian) (woman) iaieresied in a real future, 
E should likt 3 . FEtEB cdov of KepurtN” uilmjt how 

others have butli their fuiiires ihrouteh LnS^e Accountancy 
Tr3iiiing. Please send me a copy at once — without obJisation 
on my jend your booklec^ '^Accouauncy, the Pro- 

fcssjDD 111 at Pays." 



N-fitte .... ... ... . 

Poulsott PiVm ......... 



Ac?ii3're«. 




tFhen n'riliTiif to atifcrtrs^f^ uiehffuH jPo^j-Mlur .tfrefc-dMiVa 
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CLASSIFIED 



Adv«rti3«it1«nt» in thi* ncctinn, 35 Pi^r w«rd|, each iascrlion, minimum 10 w«rd», pnyablc in «dvAJivc« 

To insErrted under $iroper eJassifi cation in October copy sliould b« in our ofiico August Sth 

October issue on aale September let 
Popular MecbanicB Magazine, ZCH) East Ontario Street, Chicago, Illinois 



YOU’LL PROFIT 

By reading and answering the 
classified ads in this seetioiL 
Hundreds of opportunities to 
make and save money. 



Popular Mochanios Magazint, 

20 & East Ontario Straetf Chicago , IlUnais 

Gentlenteni Pm through experimenting. For nearly taut years 
f haoe had a Z5~watd ad in every rcfite pi Papular Mechanics jifag'' 
axine. During that period tAia sum* ail has oppPared rn mere than 
ISO daily neuispapers and magasines^ the address keyed ao thof 
i eautd trace all reptiet te puhh'cationt pro^ueiJig results. 

After cfasxiFymg these return# on a coat hosia, J was not #ur|^ri<ed 
to team that Popular Meehonies landed four limes the business 
credited ie Popular Mechanics* nearest compe^itar^. ThaPs why 
I*m through experimefttingt 



COrtginal ktter cm 
ni& in oiir oilic«> 



Cordiatiyt 

NORMAN P. HENDERSON. 



AeTOmOBlLES— M[l>GP;t CAltfl 



Atri'O^OBILE Mechanics wbu want 
business nr imril mtm nrioncy write for 
sampli?:; and details af nationally distrib- 
uted SeltOuctin# Triple-* PliEUm Rims. 
Eliminfetc rf*boirln(t. Guaranteed llte of 
car. Franchise valuable. Some territories 
wen. Triple-* Cor. Bouth Raelnc, 

Oeslt W. Chicago. 



MIDGETS. B(K W3-H, Saneiiville, Ohio, 
Mamilacture parts. Jttta. Piaiibgot-ejataloB'. 
lOd. 



TOTJHINQ Mtjuntnlllii? Ouf new alti- 
meiens indteate hclKht. t'3 K. Air Trau^- 
nort. Garde n City, M. Y. 

MTOGETTSI RaceCntS, SDUrtCars, mulor- 
scooters. New bargain lists— over ISO used 
motors, midgets, parts— 2De. Midgets, Bok 
543 -H. 2anesvlile. Ohio. 



MIDGET Cars. Parts. Plans SOc. Cat- 
Blag ^OC. Derby Midgets. Woodstock. 111. 



MIDGET Racers. tWa-poasciiEcr autOfi. 
Midget rn atarcycltik, motoraODoters. mo- 
tors, wheels, parts, plans, bandbook CAta- 
loff. .Illustrations, koc. Midwest. Box 
laBS-rJ. Chicane. 



CHEVROLET 1935- 1939: GBsailnc saving 
device. II . Wnlert Co., 3439 No. mb et.^ 
Milwaukee. WLiconaLn. 



Gas Saver — connects to wiocr line. 
Postpaid 2Sc. Guaranteed. Motor EpeclaJ- 
tlcs. W ii klPghura. Peuna. 

ALUMINUM Allay pt-stoos. hutomoUve. 
aviation, dleaei. Indusinal. marine, midg- 
et. model. motoroFole'. outboard. Finished 
or Semi. Judson Mfg. Co.. Radge and Gll- 
HftEham. PhJIadelphia , Pennn. 

Vapor -SCREEN Gas saver, for all cars 
50c. AccEssory Annex, McKeesport, Penaa. 



AUTO TRAILERS 



TRAILER Instruction book cD-ntaLnlng 
pages designs, plaiis, parta. lilustratlona^ 
Mall IQC stamps today, a. J. Btephena, 
Kanaaa City, MO. 



BTJILD The famoui, law-coat J:m C^ndy 
Cabin Trailer. Complete plans and in- 
stnieiionfi 50e. Plans to buiEd the beautl-^ 
ful, atTeamllficd JUn DondY Cabin CruisHr, 
ll.M. Trailer Buflders Manual and cata- 
log of trailer parts. aupptJ« and equipment 
— over IPO Interesting, iii3u;£trated pages, 
35o. Order today. SatisracCIcm gimrantei^. 
Trailer Si4Pply Co., 411- A Jactflop SL, 
Wauaau. Wisconsin. 



. TOURISTS’ Cablofl. attractive 1 Dk 15 tt., 
how to build and 350 other pr&etlcfiil arti- 
cles in Bhap Notes, Vol. 3^, only centa 
postjjald. Popular Mechanics Press, Room 
(C39K 200 E. Ontario SC.. OhlCfiSP, 



AUTO bUPFUES AND EOUIFMEXT 



H1GH-PRR3^URP Nozzle — Combines air 
and water pressure for cleaning chassis 
and engines. Air controlled. Snap on-afi 
air eonnsetor. Its elSciency alii amB/Q 
>'cU. $1.71 poHlpaid U. S. and Canada. 

Di^talls free. A. L. ReSi, 1135 S. AGailUl 
St.. T ulsa. Okia.^ _ 

POWER BALL Vour oar. More dig. Saves 
BBS. Reipovea hat spots. Turns Sbtl.bOd 
rpm. Write Powerbalt, S03 So. Gramercy 
PI., Los Angelca. 

Valuable Bodv and fender reoi^ir 
hinta. 5flt. Max. P.O. Boa 13 1. W. Palm 
_^_aeh, PloTiaa. 

BARGAINS — Compre.'isar.’i. weldEia. bat- 
tery chargers, ear washers, sttructively 
priced. Terms, trial. Write for bargain 
List. Hobart Automotive Supply. Eol 
W-9B5. Troy. Ohio. 

SAND Rtaqt apark plug cleaners, I3.0U 
postpaid. Wen Co.. Webstar City. Iowa. 

GA-SOLINE Substitutes, reduces dperat- 
Ing costs tc m ini mil m. No dicsellcing. Id 
guaranteed formulas. Sl.Od. DleSeiO Com- 
pany, F.Q . Box flo7. Albany, Newfork^ 

FREE Wholesale hargAln eatalugue autb 
supplies, equipment, tnols. For dealers 
QHlly. American. I IBS Bedford Ave., Brook- 
lyn. W. Y. 

1933 PLYMOUTH meluii>. Chryaler,. 
DeSoLo. Dodge Purs shift much essler with 
rod Bd.drd la JeVdr. Send for free diagram. 
Dual-EcH-Rod, P.O. Box lij*?, Grand Oen- 
tral Ann ex , York, H. Y. 

ELECTRIC Tire regroover to refSfOOVP 
tread Ookmooth or worn tires. Guaranteed 
only 15. (K>. Aaents wanted. Lee Mfg. Co., 
54Dl pQwojl, Portland, Ore. 

TURN Scrap Iritei money. Convert old 
auto ecnnrator.fi into A.C. eeheraiats for 
ftiua radio, camp and home tlyihtlne, power 
and other nsaa. Complete bMfc $i post- 
paid. Popular Mechanics Press, Room 
fC391. 5041 F. pnUrJo SL^ ^leago^ 

MODERNISE Tour gGarshift! Make 
Kimnle, neat, standard shift, dash control. 
JliustraifNl ImttucUans. 3ilc. ShafTer, 
Lltchfleld . Nebra-tka^ 

RE-REPINE Crankcase dralnlnEta, re- 
quest tnforEnatloh, Zeiball. Mount Holly, 
N , J, 



ACETYLENE Welding outfits. 133. 95; 
electric welders. ET4.95, Easy -payment 
plan. Bes 331, Hflmiiton. Qhi CL 

PLATING Oiitflta for UltO parts. Con*- 
nect to a battery. No tanka used. 
partlculnrs and proofs. Gunmetkl Co., 
Ave. J, Decatur. Ttl. 



CRANKUABE _Oll, Tehno It. Spcolflca-- 
tlions. one dallar. Technical Labaratorles, 
lEast Raven. Conn, 



MGTOKCVCLEB. BICVCLEH, .MOTOR 
SCOOTERS AND SlFFUES 



SEND 19c lor 1336 Handbook of Inder- 
matlon. New and used parla, accCssOrltS 
for Indian. Hftrlry, Henderson. Exceisior. 
vgiiLCiblc information on motorcycle re- 
building. Doatz, 533 East Grand. Dcs 
MolneB, Iowa.. 

BUILD PowEi acoaters,. midget ears. Wo 
supply tirEft ,wh£clj{, motor.x. lowest prices. 
Send 10c for plami. etc, Bild-Ur-OWn De- 
Vliieg. B23fl L a ke. ^Leago.. 

MOTORCYCLE Parts and neccAaories , 
new and used, for ell m&torcycks. write 
for prices, Hendenyon list iQc. Triangle, 
nil waah inpton^ Ch kago^ 

MOTORBCOOTERS. Midget cars! Ea.s- 
ily built. Comp] ate plans and IHjerature on 
HVhwlS. linss. motors, etc. lOe, Uonsakera, 
MasontoWn, Penna. 

MOTORSCOOTERSl Save 70 building 
own Comet scqoiter. We manulftcturo parts. 
Literature, drawing. tDc. Comet Cycle 
_Caf ripany', Box 303£, Mndlspn. W iuonsln, 

BEND 115c In -itamp.'i for lllii-nratedi bul- 
letin oI cut-rate motorcycle .HuoDliea. new 
and used parts. Authorized Harley dis- 
tributors. TuUa Motor At Cycle Co., 917 E. 
Zad, Tulsa. Oklahom a. ^ 

MOTORSCOOTEHSt Save aSO-ifldbuild- 
Ing latest, easiest built scoot, Bleet kit. 
13.95, Plana free. Complete iRuslratod cat- 
_alQg gOc. Mid w est, Bax I959-K, Chicago. 

ALLOY Platans *3.00— Harley, Indian, 
Henderson. Excelsior, ClEvtuland. cSi'iinder 
grinding, Tiniirs. bearings, gaskets, chains, 
apreokets, heltnoLs, goggJes, Bcco?Rarie&. 
parte new and used for less. Catalogue 
and wings pin iQc. Baliak. 1115 Chestnut, 
St. Louis. 

YOUR Money’s worth at Kniith’s. The 
host buys in tcoondltloned Harleys. Just 
UiiBkf Fully equipped police Specials 
37 - SO's only 1350.130, 30 - UP'n for 4330.00, 
5Tnnv other bargains. Bend Sc for 1^1 let in. 
Hnuth’s. 3491 Fonddulae, Milwaukee. Wis. 
":Eve rv'thl_n. g_for the mptQnrc.vciis t."' 

WRITE Us lor motoivumoter. midget car. 
motorboat motors, Clear- Vue Co . Duy- 
to n. Ohio. 

HARLEY And Indian Pislons. Ahimi- 
num mio5'. ahsolnteJLy gi.iaranleed. ta.50. 
With pin and three rUndfi, 13.25, Prank 
Ree d. iBOfl Ate. B. Counci l Bluff s. loiva. 

MOTORCVCLEa. Recondltl Pried. New. 
used, parts and acceesories. All makes. 
Large stoek. Bargains. lUustrated calh- 
log. f&c. Indian MotarEyele Bales, Kansas 
City. Mo. 

MOTORCYCLE Bargains, lowest prices, 
bargain sheets for stamp. Motorcycle ac- 
cossories. Rochester Harley L^^dson 
Corp.. 12B W* Main St., Rochester. N. Y, 
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MOTORCYCLE Cylinder borinir $2. Off. 
Atuminum pistons, fitoclt nr rscLnif. all 
modielB-. (deoltra SUnpUcd^. New and LLS^rt 
IndiAEL pftrla. Used mntorcyck-s. -EILa.mp 
brines ]Lst, Indinn, 1&35 Tiunttng 

Pftrfc. FtiLllide l Bbia. Pcnna. 

Dtjaier prJtca. OvcrstOCted, ali 
modflSi. IndiBios And BarJf^ys. liebijilt^ 
ETiiarantewi. Dim? brinirs is test list, cran-. 

dall-KLclia. •Bos ton . Msh s. 

BECONDlTlOH^D MotarCFClH- New- 
used narts Icr all mftl£e.i. ATlthflrlzed Har- 
lEj-Davidson. dealer, whitman Mntorejcle 
4t Supple CO., 405-3 South west Blvd.n KSTl- 
sas City, Mo. 



AVIATION 



BNOWSLED Engines SSS ^lO . Ford A, 
POWfirful. aircooled. prOlOiil'lei’ drlVeu. Coll- 
veraiem only, S^S.Di5. Llt-emtyre free. Heaih 
ATiatlon Company, £>epi. M-l, nenton 
Har bor. MjCftUti m. 

PROPELLERai For »trplaiie'-i. sleds, 
boats. OatoLoe iffC- Bants I’ropallers, 
Lore_Flfild. DoUaa . TcjiSe. 

130 AIRPLANE 835 UB LgcaLed cicrv- 
Where. Completd Cfttalojue 2Sc. Used AJr^ 
craft Di rectory. _ A IJlCIlS. Olito. 

AlitFLANSSl Exclu.iivc phot (wrap ha 
SI. Off. Lvpnnettctier. 4772 Del Mont?. Ban 
Dl?BQ. California. 

AVTATION Opportunity. &hprt trade 
courses; tnastor mechanic iralplnir. Write 
RefTtstrar Mlissourl Aviation liaatitute. Mu- 
nicLn al A It Term inal. Kansas City, Mo. 

AVIATION ApprcntlCffi — Alrmlnded 
youmr meu UUeir«-ted in traumiK lor En- 
tering aviation as apprentJeea ace ad on 
PBH? fiA, 

LEARN TO fly free. Folder, dime. 
Ohmeyer, Bent: 391. Hempstead. N. Y. _ 

JUBT Out. Practical course 111 Ilyins. 
29 chaptera, itlust rated, complete. Only 
SI. (Ml. Aircraft Directory. A tnen.^.,. Qh.i.q. 

PROPELLERS For nirplanes, sleda. Tee- 
alcd blueprinta, suppIlBS. Catulcw dime. 
Lorenzen PropEllera, Kilea. M ic hlfran. 

QET Into avlatloD. PUota earn up to 
1600(1 A i?ear! Airplane niechanlca and 
aeronautical enstpcera also f;?t b|^ P^yl 
Prepare at Itda Ljncci]i] Kovcrnnient ap- 
proved school. Write lor conuiletc infor- 
mation. Lincoln Airplane ^ Fivmp Schogi, 
5004 Aircraft Tsidg,. Lincol n . Neb rask a. 

WRIGHT "WTilrlwlnd" on (fine, model 
Hlhosraphed lu colors, sLce 33K22 in. Shows 
and narneft every part. Ineolnabl? for av- 
iation at|id?n.t.t. $■ pcutpald,. DopuLar Me- 
chanics Pre-M, Room (C391, 2ffff E. Ontario 
Et., ChicacQ. 



DATTERTES, GENERATORS, ETC. 



HORSU. Repulsion Induction. 
110-220 volt, heavy duty mp-Lora, 3400 
£PEEd, $9. 7S, Also harsalna. 

Electrical Surplus CTompany. iSSS Mllwau- 
kCE. Chi c ago. 

electroflat i No- M otor ff I' Iter atora 
or belt drive, attractively priced. Easy 
ternns. trial. Hobart Platers, Box M-Gi92. 
Troy. Ohio. 



REBUILD Farm and euto batierie,'. 
Convert old into eaah. Bend 23c for cata- 
lOie nnd ConiplEte mnrmfactuvlns course. 
Hom e Occupatio ns. St. Paul. Minn. 

NTTW no A C, auto fanbelt generators 
for mcvlea, amplifier, neon aJsps. tifi.Off 
Uo. LeJay Manufacturing, 147 Le..lay 
DLiltdiiis, MJ nneapoti.i. 

HOME Battery charge r works from house 
current. Plugs into automohllr djtsh re- 
ceptacle. Keeps battery 1 Lilly chArRCd. 
Pays for self. Rush name for complete 
facLi. Choate Mfg. Co.^ 34G& Principle, 
Clnetnnati. Ohio. 

EDISON Lifetime storage batteries for 
light and. power. Eliminates acid battery 
dlifi&Bses. Long fuarantee. a|] k-nds re- 
built generating plants, motora. and mls- 
cellanecua artteJes at Uftreain prices. Free 
Interesting liternture. T. Hawley SrnLtH 
Cfl., Croton Falls. N. Y. 

REWOUND Auto Ecneratars give iiu 
volts a.c. far llghtlitg outfit. Complete Ln- 
EtruetioiLs in Shop Notes for 1937 only 3d 
cenls pofilpald. Popular Mechatiica Press. 
Room ft?39>, 2M E Ontario Et., Chic aga, 

EDISON Storage batteries for light- 
power systems. Non-ftCJd. Odorless, flf- 
tfCfi year life. Five year unconditional 
guanatee. Bargains In comslete lighting 
pyetema.. Low prioe^. Free lllustra ted lit- 
erature. "Bee-Jay'’ Battery Co., S2 Bter- 
Uns Avo., Yonkers. M. V. 



ELECTRICAL SUPPLIES, Et*UIP>IENT 



FLUORE3CENT Lighting. HcW. SUnip 
appreciati.>d. BalCO. 177B N. Wells. Chl- 

rano. ^ 

DAROAINB — .^fC weider^i, abio motor 
generator. W^rlte tor POW bargain Hat tell- 
ing needs. Hobart Broe.. Bos M-997. Troy, 

Ohio. _ _ 

ELECTRIC Engraver, ehirraves all met- 
ala deeply, dullar. Hudson Bros.. East 

SyTHeuse. N. Y. 

ELECTRO -SCRIBE ; Electric wnefl. 
Wrltca, engraves all melais. Sl.W ppat- 
paid. Details. Beyer Mfg. Co,, 4Si5-K 

Cot ta ge. Orov'^^ _ _ 

MAGNET, AlnicD, new wonder aLtaiy lifts 
50 times own Weight. (1.00. Advance. 

^6 1 -PIO. Minn eap olis, Minn. 

BUILD Electric pliant for your cabin. 
Operates from wind, complete plan* and 
valuable catalog lOc. LeJay ftfannlactur- 
Ing. 44T LeJay Building, Minneapoha. 
Min n. _ 

SO PAGE HandbcLok. !>mwttigs. furmu- 
laa. hookups. Electricians, winders, fore- 
men. maintehanee. $3.0D. Circular free. 
'‘Maitltcnanco," Box 22, Fairvtcw Station, 

Detroit. Mich. 

REPAIRING EJectTical nppiiapcet and 
330 other money making uhop kinks in Vol, 
31. Shop NnEes. only ^De poatpaid. Popular 
Mechanics Presg. 20H3 E, Ontario St,. ChS- 
cago. 



WELDING AND BOLDER [NG 



genuine Arc-welding from anv 33 volt 
battery light sy stern. Ecciitom,lcal. easy to 
build. Plans $l.ff0. Fulis A? Johns an. 

Balkci. Okl a. 

75-200 AMPERE ArC Welders from Dddge 
generators. Complete plaux 35c. lOD other 
generator ohangea. LeJiv Manufacturlntf, 
347 LeJay Buildin g. Minneapolis, Min n, 
LEARN Arc welding. It's CEiay — get big 
pay jDlK-^OmpletC individual instruotian 
at bare cost of materials used. Write fur 
detoDs. The Ate Welding Bcliool, Box 

M-ffffS. Tr oy, Ohio. 

^'’rebuilt a-c. d c. Arc welders, all elwjj 
engine governors. Idlers. Terms. Low 
ptiers. Guaranteed. ficrvlee Co.. 3732 

Ofd &r Avc.. Cleveland. Ohla. 

DEMONSTRATORS. Electric arc weld- 
ers. Money-saving pricea. Used bv the 
government. Trlai and terms guaranteed. 
Ilo burt Wetder s, M-&93. Troy, Ohio, 

D.C'^ARc'- WELDER PlAtis SI. 00 each or 
three for 52, DO. 25-200 amperes from 32 
volt Eteleo light plant generator, 25-200 
amperes from North-ea.-^t Dodge automo- 
bile generators. 25 -find amperes from ve- 
il! clc d.C. motora. Welders Club, AB-3432 
M-Matt, CMcagO. r Special: 44 Lesj^pps fn 
Arc-weldlns Me, lorcign 75c. '» Far aaie. 
2D WesthlBh Oit-sij d..c. Ve hicle motors. 

LOW-TEMP Brazing, uae gasoline blO'iV- 
torch. Partlculnrs. Schmidt. 3216 OCiVc. 
Chicag o. 

GA.’B- Soldering torch. Works from any 
goa pudet. No oxygen — no eomprasjfed air 
— no blower. rnstiint heat. Any sjfu 
flame. Make Mltferlns easy. $5.ft5 on 
mouey back guarantee, or free facts. Rush 
name Choate MfH Co.. 3467 Principip 
Ave,. Clncinitatl. Ohio. 

OXY ACETYLENE Welding and cutting 
and 359 ether informative articles in Shop 
Notes. Vol. 33. tmly Sfle postpaid. Pppirlar 
Mechanics Presa. Room (C30L 200 E On- 
tario Bt.. Chicago. 



ELKCTRIC FENCING 



ELECTROFENCE AC COb I roller, blue- 
prints SI. blueprints and parts H.M. As- 
.sembled S7 50, Eleclrofenee. West Win- 
field, N. Y. 



ENCINER. MOTORS. DYNAMO 



'"PEPY” GOVEmorg make AUtOttiDblla 
engines intb power uni La. Most sensitive 
and accurate. Low price. Ss.5o postpaid. 
Oot circular. Hatrla Machinery', MJiine- 
apolli!. Minn. 



300 MOTOR Diagrams and tables cover- 
iPff three phase' Star. Delta. Pina lead, 
two (md four speed: two pha&c; single 
phase; sullt photfe. capacitator. repulsion 
induction, fan. armature windinsa, etc. 
SatcafacCion guarauLccd or money refund- 
ed. $l.5D prepaid. EducatEcnal Advance- 
ment C ompan y. LakewtHjd. Neir York. 

GOVERNOR.^, Auto enitlne, guars nleed 
accurate. Wilhelm Ena Co,, Webster City. 
Ipva. 



BAHGAINfl — Plating genera tOrH.. moter 
generator oets. aLic arc welders,. New low 
prieeii for large and small shops. Trial — 
easy terms if desired. Hobart Bros. , Box 
M-5ga. TrdV. Ohio., 

aLTEuNating. ’It iior&e. no vcii. in- 
duction piotora, Hehulll. guftranteecL tT.25. 
Wllnvot Auto Supply, i!347 St. FauJ Ave., 
Chi ciigo. 

ALTERNaTINO Current Ijargains. Fans, 
grindery. driJlA. motcrs. ctdcks. shAvcrt. 
HnmE workshop looL'i. New Prlceli&t free. 
Mailorder E1ec.tnc, 7i3 South i>tarbcirn, 
Chic ago. 

THREE To ten KVA alternating gener- 
atora. Motors, euuvcricra. State your 
needs, Queen City Elreiric. 5iff South Cal- 
ifornia. Chica ao^ 

MOTOR Winding data, rptrocmcidrv i^e- 
Iccticia single and three phase. $1,90. Mn- 
tor DjLta Co . Pox 7631. Kanaas City, Mo. 

AIR CompresaorB, new, |^‘ixl“i, f6.D0; 
2x2, 57.041: 21^x2, 58, iw. Quar&nle^. Send 
cheek or maney order. Free CAtaldf. Na- 
tionol. l&lB flemth State. C hic & g o.jii. 

REFINE used oil vlthcnit cait. Partlcu- 
lars, F Cerwln. Fuirytew. Oklahoma. 

BAROAfN — Hp, motors. $0 cycle, I 
phase. 110 volt. Tike new, guaranteed. 57.4<l, 
Scud check to Erie Electric Motor Cb.. Ikff 
Church. Buffalo, W. Y. 

armature Winding. New edition. 
Construction, windhiti. rcnalriug a.c. and 
d.C. motors and SPHerfllars. S2.O0. Popu- 
lar Ufichanica, 2w E. OHLaiiC Bt.. Chicago. 



MACniNERY^ TOOLS .AND SUFFIAES 



YOU'LL Be money ahead if you buy 
Atlok Cdhiptnent. Metal and wood lathes, 
drill presses, arbor pressEui. metal ahauer, 
viaex, motcra. grinders, tools and attach- 
menta. Send for msfl catalog. Atlas Prasa 
Co.. 2943 N, Pitc her St., Kala mOMO, Mich. 

HARGAINB, Demnnstrators, electric arc 
welders, tmarancccd, 30 days trial and 
lerm-'i. Write Hobart Welder Exchange, 
Box M-&34. Trov. Oliio. 



DIAMOND Grinding wheel drcsser S2. 
Collectors pueclmcns g|, camiodv. Do* 
2QS. E ast Or ange. H. J. 

THEMENDOUS Blirplus of factory tools 
soiling out. Prillri. titns, flJos, hacksaws., 
etc. Send fur free lists, include six Cents 
postage. Travers TObl Co.. 2fli Jackson 
Ave.. Long I4 te nd City. N. Y. 

Free catalog of electric motopi. grind- 
ers. drills, pailil spray equipment. pumi^S, 
work shop imacllinerv, blowers and exhaust 
lana. Button. Elcolrio Co., 767 Qranby, 
No rfnlk, V a. 

PLASTICS. Brass, aluminum, Dowmrtal, 
monel, Etft Inless Slct-l, gears, etc. Calsilw 
lUc. Hobbv Supply House, Box 20l4, pJlts- 
bursh. Penns. 



DRILL Grinding attachment flU bench 
grinder, hand or trawer turned. Handles 
size? 2/|i9 to lilt". PriC4! 87.05. Dv-vcrip- 
11 re literature on request, Tractqr-LUe 
Co.. Sidney, Iowa. 

14'^xfl' ORGAVISS KlUsmau cone head 
CTIRlne lathe, quick change. Nd. 0 Cincin- 
nati miller, cheap. Write for particulars. 
Cincinnati Machinery Ac Supply Cb., 231 E. 
Second fit , Cincinn ati, Ohio. 

HOMEMADE Band sa.W, siw table. Joint- 
er. grind i-r and 350 other prootioa! shop 
subjects in Shop Notea. Vol. 32. only 5Qt 
pqEtpald, Popular Mechanics PreSa, 20c 
E. Ontario St.. Chicago. 



BO. 4TB. OUTH0.4RD MOTORS. ETC* 



SAILKIlia im eouftre feet 84.15 Other 
31M.S. marl Pc auppbea reduced. TenU, 
aleeplng bags 45 c;: discount, CTiraloguc 5c. 
Alans, 90 Clmmbcts. New York C | tv. 

BUILD A boat by the Welch System. Ttfl 
iTiespenslvc; In teres tine and profitable. 
EverylhitiR for buJlding; equipping or re- 
imlrfng boats. Use Welch Ready Cut Parts. 
Send 1(1C lor Catalog showing boats of 
many boot hardware; propellers; 

marine palnta; sails; boat finishing mate- 
rials and Welch White Cap marine motdr*. 
Welch Boat Company, Station K- 1 . Mll- 
yt? b fcrg, Wltc o psi n . 

16 FOOT Pb'wcKjd kayak. Building plans 
In July Rudder 35c. Free catalijg boal- 
tnilldlag plans. Rudder. 15 Murray Street, 
New York 



BUILD Electric outboard from Old auto- 
mobile generator. Operate? with Car bat- 
tery. Smooth — quiet. Plan;; Iflc LeJay 
Manufacturing, 517 LeJay BuLlflUag, Mln- 
jaCDroolis. Minn. 



POPULAR MECHANICS ADVERTISING SECTION 



35A 



EASV Built — etitboairda. Cwn- 

plE^e lutfi. Twenty modi^is. catatoffuc. 
Kayat Boat. 154 E aiit_lj9th . New . Y ark. 

PADDLE- BOARD ICits 14 ft. cftmulele^ 
S 14.95 l.p.b. Box 2SS3. LABOUR Beach, 
OalHomia. 

AMEHTCA'S Bieeeftt kayak valucal 12' 
kit ilH.DO CEHnpleto. Lllcfutute. Flai^'akS, 
Pedhflm. Mb3s. 

SEE Our ad on page l^SA. Clerelaud 
Boat Blueprint CO, 

PROPELLERS, Gear ptimps, StuCTInff 
bcKe-a, bearliiKts. etc, Wm. Baker, Fund Bt.^ 
Qiij ney, Ma.'is. 

AIR-COOLED iPbdttfd mot&irlwatfli. Com- 
plete $75. DO. Details.. Clear-Vue Company, 
Daytop. O h io. 

FORD-SEPHYR Marine conversions. 
Catalair lAc. Lehman Eprineerlnr Cum^ 
pany. Dept. D, Newark. N. J. 

Marine ppwer — Easliy cpnvert any 
Ford motor idpinrsUd and roreiRnl WlLh 
OscD parts and kits. Complete catalocuo 
25c icoini. Ofimlthaon. 3G44 Lawrence St., 
Flli^adclphia^ Fcnna. 

ASSEMBLE Your pWn bpat. Our 11 Pished 
knock-down frameii and mater lalis save you 
S/3 builder's cost. All types and sl?,es. 
Send 25c lor blB cutaloE, Ercoks Boat Co., 
Inc., D4, Baglnav, Mien. 



OUTBOARDS — Bavo \'i. Good used: 
parts, all tnakca and models. Uarjmins re- 
built moton. Crandall Hicks Co., 959 
Commonwealth, Boston, Ma£s. 

BOAT Deslsnets are highiy paid protea- 
siCnals. CPinplEite dOutse by mail. CataloirH 
Westiawn, Montvillp. N. J. 



BUILD Ycur own. boat — MeW bcOk Kiv™ 
plans, methods, etc. 312 pa^cs S3. PopU^ 
lar MochanLcfi Press, Room (C39>, 200 E. 
□utario Bt., Chicaitd. 



SPORTING GOODS. FlgEIlNG 

TACKLE. ARCHERY 



HUDSON Bay blankets. COmpTi-tc camp- 
IhBh hunting, outdoor equipment. Cats- 
Jog. Rowe Fur Company. Cpcpers Ml|la, 
Maine. 



BUILD 22 Cal. Olympic single tariret 
plstpl. Special sightE. Best game Rim. 
Sppcineatlpns, prlpta — $2.0D. Details^ — 10c. 
Illi'es LIk^l to. Box iSti, Keuasha, Wis. 



TENNIS Restringers: Frames, gut. silk. 
Free cataloguo. Tennis Supply Cp.. 437 
FaIAo? Bldg., Minneapolis. Minn. 



BARQAINE! A-1 GOv't. Hlings 60c, 
swivels 35c. Cun ca.tAlag 5c. J. Warshal 
Sons, First -MadisOll-FM. Sea tile, 'ft'ash, 

GOLF Chubs, rive club matched get 
$2.50. Lincoin Burpltis, J23 Galena. Free- 
port. 111. 



BOWS. Arrows, raw materials. Beauti- 
ful Catalog lover 125 pictures) and "'EU- 
acntiols ol Archery'' a handbopk on making 
bows and arrows 35c. Every ope intending 
to make their dwn should have this man- 
ttal. Instruction folder and caialog 10c. 
L. E. Stemmlor, Queens VUlage. N. Y. 

OUTDOOR Sports for everydiiE — Enjoy 
them All your roiLiidl with aid of book pub- 
lished hy Popular Mechanics. HundredE of 
ideas lor new and popular sports for everj? 
scasont compiete mstTuotJons for making 
ncoessary equipment at Rma[] cost. 350 
pages and S50 illustrations. 12 postpaid. 
Pppular Mechanics Press, Room (C39), 200 
E. Ontario Bt., ChicASO. 



FIELD GLASBEB, TELESCOPES 
AND MICROSCOPES 



TELESCrOPEfl, Micruacopps. binoculars; 
1939 bargain catalog free. Hrownseope Co., 
5 West 27th StrceE, New York, 



ANTIQUES, RELICS. 1.VDLAN GOODS 



ARROWHEADS ! GlfiOial bouMcr beau- 
ties. Rainbow variations. Don McELllop, 
Hegina. Bask. 



INDIAN Relics, coins, bills, gciiii, crys- 
tai.f, CUrlOf, etc. Illu&tratrd catalux Se. 
900 ancient arrowheads $3.00. H, Daniel. 
Hot gprinits. Ark, 



BW'ORDS. Rapiers, pistols, daggers, ar- 
mor list lOC. Robert AoCIsh S60A LcilrtglOn 
Awe., New York. 



INDIAN RcUc 3, headwork, coins, curios, 
minerals, old rioks. Catalog Indian 
Museum, North branch, Kansas. 



TAXIDERMY 



TAEIDERMY Bupplles— Quality artifi- 
cial eyes, teeth Ecnuine Jdnas head forms. 
Toola, materials, etc. Everything for the 
progressive taKidcrmlst. Bend iDc for big 
illustrated catalogue, Jonas Brae., ltH9 
Broadway. Denver. Coto, 



DOGy^ FET3. BIRDS 



PIIEA£IANTS — Common. Ornamental, 
ahpciting, restpcklng, display. Send 5C 
Stamp for pamphlet price list. Rainbow 
Farm Plipa&antry, Eutrlngtop. Iliinois. 

SPORTSMEN; 200 Pointers, setters, 
straight eooners, eombinaLion hunters, rab- 
bit apd fox hounds. Reasonable. List free, 
Ramsey, C reek _Kennels. _Ra m;ev. Hil nols, 
BEAUTIFtlL Pure White police doi^. 
Ansonia Kennels. Mese. N. Dak, 



POULTRY AND FARM SITULIEH 



MAKE Mopey with poultry. Retd Amer- 
foa'S leading poultry maga^ne far latest 
informauun. Three years tl.OOl nine 
months 250. Poultry Tribune, Dept, B-93, 
Mmint Morris, liL 



TRERS, SnRUBfi. ROOTS, SERBS 



JUST 0[|t! World's greatest "Herbalist 
Atmanac." Beautifully Illustrated in nat- 
ural oplprs. Contains peer 200 old-fash- 
ioned herb medicine recipes far hpme use. 
lOC pas maid. Wortll dollar^! Batanlca, 

145 W. llZth Bt., Chicago- 



FARMy AND F.ARM LANDS 



ORCHARD Farm. BOO poultry. COa\ 
equipment, gnawing crop? Included r 22 
acres on high grpund near town; 150 apple, 
lia pear, 40 other fruit trees; good 9 -roam 
house, bath, electricity, llreplaccs. now 
barn. ppulLrv hquacs; moneymaker amt 
only $4000. attraettve terms: page 4 4 big 
free catalog. Btrout Realty. 2i5,P 4th 
Ave.. New Yprk CItV. . ^ 

WRITE American Inve&lment Co., Okla- 
homa City, fur plats Of bargain farms 
selling on smnii paymen ts. 

THE Great Northern Railway serves an 
agricultural empire wdiere rents, prices and 
operating OOSts are low In Minnesota, 
North Dakota, Montsina. Idaho. Washtng- 
Eon and Oregon Write lor free bock. E. C. 
Lcedy. Dc-pt. 957, Bt. Paul. Minnesota, __ 

FLORIDA Tax deed lands. Good fruit 
and farm landa. Ten acres $"n.00. C5.00 

down. (S.QO mnrtth. Mnne olhers. Florida 
Tax Deed BervlCt, 0MTK Nebraska, Tflmpfl, 
Flarida. ^ 

GOVERN WENT Lands ten cent* acre up. 
Information all states Twerty-flvG cants. 
National Tax Service, EDO A Majestic Bldg., 
DeErpIt. M ich. 

GOOD Farms avaijabip Wa.qhingtpn 
Minnesota. Idaho, western Montana, Ore- 
gon. Dependably crops, favorable climate. 
Write fpr Impartial advEcc. literature and 
list of typical bargains. Specify state, 
J. Vi’. Haw. 115 Nurtiiem Pncinc Ry,, 
St. Paul, Minn. 



FARM M.'^CHINERY AND ijit'Fl'LlES 



FORDS Portable Hammermill opera tora 
make regularly Weekly net rariiings. £50. 
$75. $IOO and more. Fordit' ejiclustve mo- 
lasses unpregnator gives onrratnrs big 
competitive advantage. Equipment may 
be purchased 25': down, balance from 

earnings. Write for purtieUlars nboiit this 
iafe. sure. nrofUable year-round buslnww. 
Mver^ Sherman Company, H2$ 1 3 th, 

Streat or. Illlpols _ 

GARDEN And All purPOfic traeturs at 
factory price. Shaw Du -Ail 2 to 0 horae- 
power, riding or walking lyoes. Doei plow- 
ing. dlkcins. harrowing, culllvating; mowa 
lawTtR. cuts weed-s. doeji hauling: runs belt 
machinery. Air or ateel tlren. Thousands 
in use. 10 dav trial. Write for free cata- 
log. Shaw MfK. Co.. Dept, pm - 8. Gales- 
burg. KanaAs, 



PROtTT.ABLE OCCUTATlOVS 



HOW To earn money at home! Bjg. free 
book tells ini;lde storv — how hundreds are 
carnlnii ca^h raUluR musliraoms in cellars, 
sheds. Cosh paid for all railed. Write 
Uuitrd, 3848 Lincoln AvC.. Dept. 
B7. C hlcaep. 

MAKE Money raEsing mink. Write to- 
day to Skyline Minkery. Box 135. So. Snd- 
bnrv, Maks. 



XfAKE Money maklng-aellinff archery — 
Operating archery range. Complete eon- 
£lruetion book 50e. Catalogue materials 
free. Chester Brown^ 617 South State, 

Ch J caff ft 

BUSINESS Proooaltlon rcsilvering mir- 
ror.-i. autoparts, reHectcrs. making chipped 
glaaa slgiia. 'WFlte Sprinkle, Plater. 2aa. 
Marion, Indian a. 

NATIONAL Bakins InatltUtc ftnilPuncei 
a new home study course covering all 
phases of commcrcla] baking. Good field 
for ambitlouB men. Nearly a depresAlPti 
proof business. Common school education 
i^uEficlent. Send for free booklet "Oppor-^ 
tunitics In the Baking Industry" and re-^ 
qutrementS. NatiOnoJ Baking Institute^ 
3501 Michigan Avenue, Dept. 3436, Chl- 

eago^ U.S.j^ 

NEUFOND Giant bullfrog bceedtrs 125 
dozen. Peacock's Tropica rlum. Fori Lau- 
derdale. Florida. 

130 WEEKLY, Grow niu.'ib rooms. Cellar, 
shed. Wo buy 3pc lb. Mr. B made $370 
spare time. World 'a largeat company, 40 
TMge boot free. Mushroonia, Dept. 701, 

2013 Second._Scat l ie, Waah. 

TRAINED Mice — Fun and oront. in- 
stnictlonR $l.bg. *’Circo," 320J Second, 
Richmond, Va, 

Men— 'W omen, operate "Specially Candy 
Factory'' home, a El pc spare time. Steady 
income. (Our 3Jat year.) Hlllyer Rags- 
dale, Inc ,, Drawer 62, Eaat Orange , H, J, 
MONEY In rnbblls nnd envies. Wc buy 
and nut you in touch with athec markets, 
Catnloff and copy of magtulne lOc. Or 
aand 35e for book calaloe and price list 
and year's subscriotion to ihe AmeTJean 
Small Slock Fartner, Stahl, Box l. Holmea 
Farg. Mo. 



SELL By mall, Make own wPndcr prod- 
IlCl. tyrite Springer, B723 Unlpn, Chic ago. 

STANDARD Rabbll Journal, Milton, 
Fenna.. year £l>c. Sample dime. Suppllej. 

I oof WAYS to Use Concrete. Send foC 
large free illustrated folder dcacrlbing new 
Popular MeetianlCii book covering every 
known use of caticcele for the home, farm, 
bulldinff. buslnesi aud ttiidijatry. Popular 
Mechanics Fregs, Room (C351, SOO E. On- 
tario St., Chicago. 



BOOK 5^ PERIODICALS, PICTURES, 
POSTCARDS 



SEND lOc For trial subscription. Amer- 
ican F’reeman. mte.stlona and anawera 
maga:^lpe, Haldeman-JulluJi. Box id7, 
Girard. K arma.g. 

HOOK— Israel, Yesterday and Tomorrow. 
ProDliecliwt Of future of Jew* and Jeniaa- 
lem, 10 cents. Mrs. W. H. Merrll, Braden- 
ton. Fla^ 

MAIL Foi^tcarda frum Washington In own 
handw'Tlting. You address, then return 
hem tor mailing. ?5C lUr two. 5(>e for six 
hlxtorlcal postcards. Mailing Service, 
suite 12134, NO. 1343 H Street Norlliweit., 
^fishi^ten. D. 

ANY Buck In print. Want IlF^t on re- 
quest, Htengur, GS2 Woodland Park, Chl- 
cag p. 

BOY Mechanic — Famous library of 3 vol- 
umes Covers the building nf almost every- 
thing a boy might want to make. Actu- 
ally covers 3.DQ0 different articles. Each 
volume 460 pages, fully illustrated. Cloth. 
Price £2 each or set of 3 vols.— S5 postpaid. 
Popular Mechanics Press, Rodeu (039K 200 
E. Ontario Ohlcaeo. 



C AMES— ENTERTAINHIENT 



PLAYS. Operettas. iiiusEcol comedies, 
complnc minatrel fVrst-paris with soqb 
programs, black face skits. yaudevUle Mts, 
monolcss. dlategs, Tecltatlons. juvenile 
pEays and sonp, musical readinKs, enter- 
talmnent?. moke-qp gumlv. Catalog free, 
T. S. Denison 3t Co., 203 N. Wabagh, 
Dept. ll. Chicago. 



MAGIC TRICKS, FU7,iQLES, 
JOKER NOVELTIES 



ILLUSTRATED Magic catalojr I6c. Davis 
Co.. I SIB St. Paul Bt,, P hiladelphia, _Penna, 

HOUSE or 1000 mysteries] Professional 
magic! Pouket tricks! JoEesi Pu7?lea! 
Novelties) Two big surprise cacalu4cs 3 Both 
illustrated! Both for 20c! Lawaon Vick 
Co.. Pep^Fl I .Queens Vitlagc. N , V. 

BE A magician. Large profesalonal magic 
uatalotiue of latest tricks 25c. Cash paid 
fpr eumplete Tarbcll Riagio courses. Write, 
Ireland, C-1D9 North Dearborn, Chicago. 
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LARCE Maeic caia]D^« 2->C, Hundreds of 
triclis. ChcC^FtC company , 23.00 N. 

Mason Avenue. Cti kcttHO. 

AMA21N0! New 'too papc tAlilOB *flO 
trtcks JOc, Lyle Doualu^- Station 

E>aHi3Ji. TfMa. 

EARN Monei' lu rtpy crOTO. Call pamca 
or Aitaneers, tell luvsfnsten oueiitiona. Pro- 
fessional opprao mind readiPB. Spil'it wrlt- 
1ns. etc.. Si. Hendor&on. BOX SIK San 

Ber nardino. Q allt. 

WOELD^S Larijitst rnnuJc ahop nroliK- 
aLonal cacftloe, 2^. Holden. 220 Vt\ 42nd 

Yoifk. 

LEARN VentrllodtaUm, 9c a tamp brings 
panicuijir!, SmHlo. 125 N. Jcffersoip, 
Peoria, THlnol^. 



STAMP COLLECTINtJ 



aiANT FRCkel 300 rU different from 
AfrlCA. 3&Ut]i America,. Asia 3ou£ii Sea 
etc. include^ a~arJda BmalleaL 
atampr trkaitBle OPd diamond -shaped 
atamm: Rnlnial stampii- NlcaraEiie "'Will 
RoBera" airmoit; many others. Ab^o packet 
JT dl^erent Unii^ States rcatalcelnE 3Clcli 
— all olL-Kilete. IncSudlnif 44 denoinlnatlDp, 
commcmDratl ve- 1 . etc. Total catalcEue price 
over ss M' Ei^erytJiinf for csil? $e tc ap- 
proval RDplicnpL'i! Mystic Stamp Com- 

pany. Dept., jo -IN. Comdeii. Nfw Y ork, 

WANTED. f.1 ppstaRe, small dlR— 

CTUt it. Lang e r, T6 1 Slicth. Ave. . New Yort. 

WELL FllTed Etock book. 48 "nackelE, 
'^ortM 15c alobe with 21 mlPt j>eta from 
French COIopIbs. S4 lame stamps In all. 
now aix(t old isiLici. 25e, approvals. French, 

241 Euclid. Cl cycland. 

OENTTINET Baden. Liberian HOPeo. mjis- 
terjT British Colony U'lanale. 'MaPChwltuo. 
Caymans. S5 U. E. Nesri Scmhllap. May- 
Ctlo Islands. Evarvlhlnfl $c ii'ith appTOV- 
nls. 'VitlnE. 1-3 Haimgp p|., Prooklyn, 



5(M3 WORLTJWIDE MissEcin better stamps 
45 oepts, ERille Stamps. Box 402. aien 
Cove. N. Y 

MIXED rocmI Stumps, no damaged 

or straUght edfffis. over 3fl0 dllTcrcnt. l.OOO 
— *1.00; 8.000—15,00: SO.OOCh— SIO.OO. RSth- 

flfd HI BBS, Charlf^ Town. W, 'Va. 

Philippines ^ aWoTifin pictorials. 
CCUnEnemaratlvpji. In packet. 50 dilTerenu 
only 75c. 100 different S3-7&, FbUlpplnt 

'KduefttiPn Cp.. Manila. P h i Llpolnes, 

S50 ALL DilTCrcnt stamps — lOo plus 3c 
pnatane. Ho Approvals. Elmsco. 7fi Dor- 

rance. ProvldotlCe. R. I. 

a 1.00, ss.oo POSTAOE Due stump 6e. 
Frank Strtety, Box 49, Perth AmPoy. New 
Jersey . 

BEAUTIFUL Roomaman packet, 3c, ap- 
pCp yaLq, Ward. DOK 6B2. ’Vftrtcp avgr, Wash 

British coicmica, 400 different s3.oo, 
LeeomLc. Frcre O rban, Jumet. EJeLetum. 

1000 WORLDWIDE Stamps mlKtiire' 2frc. 
Mopjar. 15*3 W^averty. Cincinnati. Ohio. 

SIX Doiians fpr 9c S aijo different stamps 
rent, price only 9C with anprovjii: 

Tat h ain Stamp Co., Bp rinafletd^'JP, Ma" ■. 

FREE — Any 10 .ctamoi fram emr of our 
marvelnna approval selections free. Glva 
3 Stamp collector references please. Ronjer 
Stamp Co., Koqs Ton. Texas. 

U. S. And fOrclfcn penny approvals, 
Lenglt g-t amn Com pany, Oxford, Maryland 

NEW ElasakLa. We offer 4 fplnt Father 
Hllnka with harffflln pec'iet ihcludlnif WNIl 
Kofreri ulrmalls. Hinder biirc zeppelln. Ire- 
land's U. S. Caiurtlmtlon. Albania. 'Kenva, 
£1 Chiticse. Syria. moEqnlto. coronaticna. 
etc. Absolutely (iDthipR rommop. Olilv 5c 
to harkfiln approval apnliatnt-q. Olnd-itorc 
Stamps. 56 W Ma rkha m, Uhlcaao, 

FREE— 25 Different stamss with com- 
plete will Roaen; set ibc Schl Id house, 
Colonial Ar cade. Cleveland. OhlO; 

SWELL Pcppi" approvals. Fine value, 
Thomiia, 3 21 Wtl law, Mflvftcl d, Ky 

THREE Sets for three cent stnmpf Jack 
Reed, Hop |?dale , Pepna 

No. I STAMPS Arc Usually hard to Bct, 
vet am orrcrinp 15 dttiewnt to apnrpi-jit ap- 
plicants InclosJnHi 3c. M. MOUmblOW. Box 
11. Rosebatik, W. Y. 

100 DIFFERENT O. S. 25c. Karr Ross'. 
DcRiddrr. Louis iann 

BOLIVIA Llamas set. Mexico mosaiilto 
stamp. 3o. Approvals. Bl? Chief t^tamp^, 
1531 Marsac St.. Bay City. Mich 



aoD MIXED u. s. itamns. atsout 150 va- 
rieties.. 63 cents. Juhgkind. Pox 008-6, 
Little Rock. Ark. 



CANADIAN Royal vlxlL sot to penny ond 
UP approval applicants. 3c poatage. Lead- 

cr 1550 S ewar d. Detroit . Ml^^ 

FREE I Three different triangles to ap- 
provnl applicants. Rocenber. Milter, Ind. 

UNPICKED Mixture; 4DC pound! 100 
tr S. f c venues— I th!r tTOO— 50c.i 5tH) dif- 
ferent world; 30c! Vanvoorhla, Hyndman, 

Ren na 

' ' UNITED Stutes, includlhif $4 and &i 
.stamps free to approval applicants. 3e 
postane, Brfnifnle Stamp Shop. Flint. 'MIcIt,. 

iMd'blFFERE!^ 7‘&c; fiCWl. 40c: 3O0, 20c, 
Fred Onken, 530 7Bth St., Brook tyn. _ 
FREE! Two Coronation sets. Postane '3c. 
Roberta. 312F Shearer big. Bay City, M ich. 

FREE! Ten military occimatLon. and lo- 
cal stamps. Approvals. Barker, 714 Mar- 
ket Ban Francbc"; 

ALBANIA — 3 Mint sets only Ac to approv- 
al applicants. Nela Dolve, Rdk 4u0a, Mln- 

hcapolLs. Minnpji.ota. 

PFWNY Approval fine Eclectlcn. Sweep- 

rr. 101 Monmouth St. , New^k -_N._iL 

BEND 5c For 00 r bht packet of l!Ml dif- 
ferent and iLsk for approvals and we'll In- 
clude free the only Mu-woUnl stamp. 
Nat ional Co.. Box 3 d 8. Red Lion. Penna. 

FREE! 20 DiRerent Dunado. Lo approval 
anpllcants. Hunxlkcr. Box 225-SM, Miii- 

ni-ftP Oils. Minn. 

WILL Rocera stamp is included in our 
packEt of twenty <tiifer«nt oLrmaLls 6c to 
approval applicants. Parker. 714 Market. 

San Frandacp. 

Free -Prom cvcfy continent. 1S5 difiEr- 
ent. filrmfUls, trlauclc, common era lives. 
pietorLala, many U. S. *BCt Otliers, With Ic 
approvals. Bend 5c for postage and han- 
dling. Acfl Stamps. Euclid Arcade. Cleve- 

land, Qhi p 

40.040 VARIETIES First qualRy atamps 
available an Appravala ■.!|C up. Rspre- 
setltatiVe selection on request. Adqlti! 
only, PKeiRwln Stamp Co.. Vineland. 

N, J, _ 

'ti.m Packet Olveni inclose postanc, 
request approvals. Secrlst, Mustatiae. 

Iowa 

CANNDHI Set Of stamps showing can- 
non, firing aquad. cavalry charge and 200 
at her dlfTereiit stamps, anU' tOc ia Ap- 
proval applicants. L. H. Reldh Stamp Co., 

4047 Kcomore. Chicago. 

FREE. U, U, SI. S2. S4 and 66 slampa, 
'Unbeatable U, e, approvals. Nelson, sea'j 

Enbprt street, fit Fg i.i], M l It n 

UNITED States — 4A dlffErent., gauge, 
hingoa, pricelist 10c. No approvals. Sel- 
d’^nberB. Bafoda, Mich. 

tSO GENUINE IT- B, and forelBii stamps, 
Ac. Etantpfi, Nlantic. Conn. 

SFNSATIONaI. CmnblnatlO]! offerl 
packet 145 all different Including Oreen- 
land tnew can n try), Congo. fUanchukuo, 
CcBta Hicq trLangle. ai r - tnalla. commemo=' 
rallvea, giant diamond-shaped stamp. 64 
United States; complete set Unlt-^ States 
telegraphs, cataloging 28c, scarce set Si- 
beria oulaloglng E8c. FackeL British col- 
onies InolUdltig Owallor. Hyberabud, 
Burma (new country l. JobLlec and corona- 
tion.'?. Total catalog price over S3.M! Ev- 
erything Tor only 5o to apprg^'a] applJcantxl 
World-Wide Stamp Company, I^artmcnt 
euo, C amden, New Vort. 

QUEEREST Stamp packet: Mozambique, 
Japdll. OtlLna. Soruth. Albania, manv oth- 
ers — So to approyal Buyers. R. M. Stamp 

^ ■ 

FREE1 BO-PaffE "Unltcd'Etatca & Brdt- 
lah North America'"' oalalog. Nearly l.OOd 
lllustratlDiul Lowest prices I Large cata- 
log '''forolKn ktampif' also fncluded. Harris 
■4s C o.. 137 Tr an sit Building. Boston. Masa, 

WHOLESALE Eupplements to dealera 
for 10c pOstABt. 'Hundreds Of bargains. 
Orosxmau SUtinpco, 103 Wrat 42nd, New 
Verk. 



50 DIFFERENT, Fine U. &. Including 
perloratinn Bauge, JOc. with approvals. The 
Stamp Shop, 899 Holland Bldg., St S^ula. 
Mo. 

CAN AD, A catalog. llluBtrated. U8 nagea, 
tl.OO Miniature sheet tnancles M dlJT. 1 
me approyaU. VJotorla Stani'p Co.. Lon- 
don 4. Canada, 

IDO DIFFERENT Hungary 7e. aporovalfi. 

. 701P Fourth Bayctty , Mleb , _ 

PENNY Approvals, that satisfy. Nell 
OronberBr BOX 6441-P, Philadelphia. 
Ponna . 

FREE. 5<t Btamp^. Trap. ato. Poalage Jc, 
Album 3c- Bullard, 2S8 Northampton, 
Bo^iton, Mass. 



AIRMAILS And commemoratlvM. SS dif- 
ferent, includiPE Colunibla'ns. Panama- 
PaolDic, EdLson, Zeppelin,, etc., only 5c with 
except LoriJilly line TInited States a?]d for- 
eign approvals. Marco SEamp Co,. Box 
X80. San FrancljiCo. Calif. 



UNITED States llluatrated locseleaf cut- 
ftlOB, $1.00. Send pofltage lor free United 
BEatea price list, precflueel Hat. Stohley 
GibtHHLx. 38- P Pajk Row. New York. 

2flP DIFFERED lOC. BIe 60'^ approv- 
ala. Covert Stamp, 39 State. Rooh&;tEr, 
N. T. 



BRAZIL, 50 Different 10c with bargain 
approvals, Dgyis. Silver Lak e. Ind. 

ASK For oqr wonderful one eeut approv- 
als. Prospect Stamp Co,, 234 Broidvlew, 
Toronto. C a nada. 

WHOLESALE Catalog for dealera. Illus- 
trated, Postage 6c. Frank Co., 4990 Chal- 
grove. 'Eattimore. Md 

'WEEKLY Btamp maRazine, thirLeen 
WB^kS, lOC. Stamp Journal, Kalamazon. 
Mich. 

TRIANGLES?! Trlnngle.i: Trlangltia! 

TrlanHlBfl! Count them. Four! With fa- 
mous Rivera nude stamp. Only 3c to ap- 
proval apollcantx. Cactun Junior, Tucson. 
Ariaona. 

STAMP DEBlEn. your ad here will bring 
wonderful returns. Ask me for prooL 
F. W. JotiDson. Manager. UlasBlbed Adver- 
tialitB, Popular M^chanloa Magazine, SDO 
E. Ontario St.. Chicago. 



RARE COINS 



ENCYCLOPEDIA Of rare cpln.-?, 38th 
edition. Ravlscd and Illustrated. Bdc post- 
paid. Novelty bonk included. Lake!s.td0 
Prefix. 330 Lakevlew, Orlanda, Florid a . 

OLD Money wanted. Will pay 1100.09 
for 1394 dime, 3. mini. S6D.no for 191$ Lib- 
erty head nickel ? not buff ala). Big preml- 
umz paid far all rare coins. Send 4c lor 
large cgIel folder. May mean much profit 
to you. NumlsmBtio Co-. Dept. 29, Fort 
WorUl. Texas. 

COIN Collect! ocu. Gold colna. pre- 
mlum. A. French, Rt e. l . Troy. H. Y. 

■'VALUABLE Current CoUlS"^ bOOklrt 
Uficas paid. 5c. Numlamatlji. Lockhart 
Texo fi. 

CERTAIN Large cents worth $750.04; 
fimall centa $13.09; nickels $350. m; dimes 
S60D.09. Send J50 fur latest 1939 complete 
36 page illufitriLted buying book. American 
^Oi,n_Ch., Box 3507- A. Cleveland , Ohio . 

15 DIFFERENT CollW 3Sc 60 dJfferViit 
SI. 00. Otto Oddehon, Overland S^tatlou.. 
SI. Louis. Ma. 



POUR U. 3. cents, Hit 16c. Paget, 540 
WeatOeld, Rochester. New York. 

WILL Fav S19.89 each far certain Lin- 
coln pennie:?: Indiatihcads $190. DO; dimes 
S Tod. 90, Catalogue Idc. Federal Coin Ex- 
change. C&Lumha4. O h iq. 

GET Profit and pleasure in cotlEcung old 
oolna., Bend 14o for 6$-pKBe iUuatrated 
coin catalog. You’ll be delighted with it. 
Send for it nerw, B, Max Mehj, 379 Mehl 
Bldg., Fort Worth., Texas. Largeal rojr« 
coin EstabliahmEut In U. S. Established 
36 years. 



BIO Prices paid for certatn wanted cotnt. 
1993 cent $19.99, some allver doll&TS 14990. 
1664-1866 Indian head cent^ $109.09 each, 
dimes before 1346, $094; liberty head nick- 
els before 1614, I5D9; encased DOS Ease 
Stamps!: fiome laree pennies $3099: half 
cento. 3SI5-09; paper mobty, gold dollars 
StSdO. fqrelgn colna Sl«5, some worth 
$8909 each, Vpu may ha ve colas Iqr which 
We pay big prEniiums. Therefore send I5ts 
today lor 193& big lUuHtrated coin bcofc for 
Certain Wanted coins. HatlanaE Coin Cor- 
Doralloh (BQ). Daytona Beach, Florida, 

’^'cOMMEMORATTYE Half dollara. 

coin, Btane Mountain. Oregon. Texas, 
Cleveland, Kentucky, Sftn Dleeo, Long fa- 
lard. $1.59 Each. Illustrated catatogoa 
No. 14, 25c, Norman BhultZ, Salt Lake. 
Utah. 



FREKl Fgreign coin, banknote, and 
large Illustrated coin catalogue. Send 4c 
postage. Coin approval.-) sent. Tatham 
Cciinca, &prlngffeld-125, MosSr 



$5 TO W99i Each paid foi hundreds oi 
old nr odd coins. Keep all until putfd. 
Many very valuablE. Send 14 cents for il- 
lustrated Coin Value Rook, 4x8, Ouaran- 
tecd buyloR and EBlIlng prices. 3 1 years in 
bufiltiesfi. Coin Exchange. Box 5, Le Ror, 
N. Y. 
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HOBBIES AN!) COLLECTIONS 



TOKENS. Bend flnJj 60c durlnJl Aiiirii&t 
find Septcmb«r rof our complote coH^tdon 
nl sajcs tur Lokirns OcivUldiUnE 0^'^^ twenty 
lUclfil Lokirn:! pbUS kevtrfil tA^ Rob- 

ert McClelland. 4DOO UtbAIUlfile. Dea 

jowa. 

UNUSED BbPk match cuvcrst lEH) all 
dilteront. Il.OO. Free Ust. Chartea Edel- 
man. ISIIC Ea?t 64, Cleveland, Ohio. 



PHOTO FINISHING 



BUY A dollar Blltc pfiCkOAC of serwAtlbnal 
Tranftfoto. Makes VOUr own nhoto print 
or unllmiLed ouantlUes direct from any 
ncAfttlvo onto anything at nkht, day- 
litne, indoora or outdoors . Makea over 
2i9 prlnta. All orders mailed COD. 
Eldrtc k J. ThibaiLir. Newton F atl-s. K. Y. 
SIXTEEN Prints from your roll a&c, 

Photo S ervice, Meade. K an. 

PHOTOORAPHY For pleasure and prof- 
it. Prepare for profltabLe business or fas- 
cinatinir hphby at home. Previous experi- 
ence unnecessary. Common school educa- 
tion Bufliclept- Write for information and 
reflutrements. American School of PhotOff' 
raphy, 9$fll Michl(tan Ave,. Dept. 345fi. 

Ch ( raao,^ 

PERFECT Enloracmcnta 6x7 — 10c: SslO 
— JOc. Send ncftn lives. Photo Print, Box 

J W-M^ Duncan. Oklfi- 

NO Free ofTers, just belter photo fln^ 
Ishinjt. Rolls dcve]ap'’d elaht prints 2!^c, 
3.6min. SI. 60. Robs Supply, 8410 Drexel, 

ChlCagg. 

EIGHT Prints. Two 5x7. 2&C, 2.5 reprints 
3Sc. Surpsi Photo Compomy, AG-33M Po- 

Enmae, ChlcaUfO, ^ 

IMMEDIATE Service I Be Tier pictures. 
Biktccu tuatautced prints from roll. 3Sc. 
One colored or two plain cUlarEemcuts and 
S ruaraUtced prints, 3 Ac coin. Special! 
Coupon for 6x10 enlargement ifivcn with 
every 25o wgrth. Kodak fitilihlng. Any 30 
exposure. 3i mm, film iino-grain <teveloi>eti 
and each epod nepative enlfirged. to 3X4 
prints for only tl-00, 3x4 reprintsi. ic each. 
One day service. Detaitfi and mullers free 
on request. Amertcfin Studios. Dept. 22. 
LaCrosse, Wla, 

ROLL Developed and eiqht guuranteodl 
professional prints inclLidijiic two enlargo-r 
inents lhat Will not fade SSc fcolnh Cali- 
fornia Film Service, Box 379, Pasadena, 

California. 

PHOTO Mill, Immediate service i no 
delay ! Roll developed, carefully Printed 
and choice of two beautiful 0x7 prpfps.sloCL- 
al enlargements, one tinted enlareement. 
Or ciirht reprirjts — for 26c coin. .Reprints 
2C each. The Photo Mill. Bos S29-12. Mln- 

PfflBOlis. MtnnrApt.g. 

FREE Album and nefT.-iiivc Ale find S efi- 
laraemenl coupons with each roll devel- 
oped, S guaranteed prints 25c. MemrllanR 
Studios, General P.O. Box 666, Dept, '‘K.“ 

^w_York. 

OIL Oolorine phptiiEraphs a fasctnatlnE 
ttohhy or profitable business. Learn at 
home by easy slmollhed method. Previpua 
experience unnecesa&ry. Common school 
education sufflclent. Send lot fres infor- 
mation and Teoulremenls. NaUcmal Art 
School. 36D1 Michtgait Avenue, Dept. 3436. 

<:hirogp, J lUnola, 

ROLLS Deveipppd — 16 prints, 2 enlarpe- 
ments 25c. 23 reprints 2Ac, Trial, Fllm- 

craft. River Grove, IllitioM, 

PROFESSIONAL DbU bicwci gh E enlarae- 
mentn 11x14 — SOc: 6*10 — -35c four il OD" 
3x7— SO>0. six tl.OO. Stewart. E-6B02 In- 

^flna. C hicago. 

FILMS Developed, three Lifelime prints 
each negative pr 2 apftrkllne enlargements 
16 prints — 25c, Reprints ic. Trial. Fllm- 
eraft, Q-5fl , De n Mojn fJ. Towa, 

35MM. ROLLS Dcvelorpod free I $end fOT 
Price lists, on prints and free maiUng bags. 
Mlnlpix Labors Eortes, 106 North LaSalle 

r t.. D ept. 39 . Chicago. 

ROLL Developed and printed 2t>C in endn. 
or S3c and two enlargements- Reprints 3c 
each. The Photo Finisher. Station E, Box 

42. C olumb u.i. Ohio. 

Have you tried our acrvide? Hull devel- 
oped 16 Velox prints or 6 prints, 2 Enlarge- 
ments 25c. Immediate delivery. Chicago 
PhoEQ Lab.. apT 3. So. CTiieftftO. 111. 



BETTER Pictures wants you to know of 
their quality, and complete service. Intro- 
ductory oiler — 33inm. 36 expo?ureo devel- 
oped and enlaracd 3Us3^+" — ti.Qft. AH 
roll rums developed and printed — 2 rplLi 
for 35e. LcE'S Bet pcqualnlert! Mall your 
film to Belter Pictures, 2 M3 Farragut Avc., 

^hi^gp. . _ , 

PROFESSIONAL, Overnight service. Dc- 
VElgped. printed, 2 EnlargcmenLii. 25c. 
Fotoscrvlce, 1942 Marlow, Tok-du, Ohio. 

ROLL DeviTopcd— 16 Kuarnmeed punta, 
one enlargement, 25c. DLcIc'a Photo, 
^^Liiavillc. Ken Lucky. 

NQWr Quality nniR,hLug. Instant serv- 
ice. Eight VcLox printx, two cnlargsmcuCa. 
25c coin. Snap Shop, 12 LaCrosst;. WiS. 

33MM. ROLLS Fine (train, developed, 
each shot enlarged to 3‘ix3— Si. 00. IS ex- 
posures 60c. Reprints 3c. Ideal Fnims, 
BlrmltiAham. Al&i^ma. 

SEN&AtlbNALLY Hew: Rolls finished 

In beautiful natural colors, or wltli eight 
cfpema type EnlargemcntFi, pr 
printE — 25c, Colorcralt. PU-2S1D. Hqily- 
wood, Callfqrnta, 

THE Modern Finishers, St. Paul, Min- 
oesata. arc the outstanding finishers in 
America far low prices with quality pic- 
tures. Guf modem methods Rive quick 
service and bright guaranteed nFverfad.E 
pictures, Roll developed. 16 moderntone 
prlntfi. 25c coin. 16 moderntone reurlntjt, 
25e. Enlargement coupons. Join our tlion- 
sandi! of sati.vflod cqaEpmers hy aendinfi us 
your next roll qr reprint order. Modern 
Fmashers, St. Paul, Minnesota, 

JOIN The thousands who are Changing 
to Willard's Brllllanlonc prints — the style 
leaders of 1639. Roil developed, fwo prints 
each negative, only 25 e. Valuable enlarge- 
ment coupon- Wlliard Etudloo. Box 3535-A. 
Cleveland, Ohio, 

OVERNIGHT! No w^attlng! 25c brlngn 
elthCT 10 sparkling LlfetlmE prinLs. one 
"'OLlcolorcd'' Or 2 satin 5x7 enlargements 
and B prints each expertly hnfr^hEd. roll f 
20 glistening reprints 25qr JpO — f-LOn 
Bcuutiful quality. No waiting! Llletpne 
St udios. C-39, Das Moines, low^a, 
"ovEasiai; Electrogioss decfcicdaed 
prints. Rolls developed, 16 prints 23c. or 
6 prints, two 6x7 electrogloss enlargements 
25c. Reprint^ 00, ArtShop. WCfttherrprd, 
Qfclah qma. 

LARJARGRAPH Reprints: Five 5x7 en- 
largcmchta 25c. Cardinal Phetos, $qimnll, 
N. 

Technipinish — 36mm. 3a Exposure 
rolls perfectly enlarged, to 
glossy prints — 75c. Cartridge reload With 
Eastman Plus X — 25c. Fegt .iatl.?f actor V 
Service guaranteed. 'Write for postpaid 
mailing and information. Tochnl- 

flnl&h Laboratory^ lio Lcxingion, Rpches- 
tcr. N . V. 

MIMATURE Film, fine Eiaan develop- 
ment. 2^-jX3’it enlargements. 33mm. Si. 00, 
bantam 25c. Film Capital Service, Box 

3d 4, Ro chester, n. y. 

ROLL Developed. 16 gueranteed prints. 
25e. Smart- Phptp, Winona . Minnes ota. 

PROMPT Service — Guaranteed work. 
Two beautiful portrait tvpr doublewEight 
enlJirpements. etsht never fade gloss prints, 
each roll 25c. Dubuque Film Service. Du- 
bitque. I owa. _ ^ 

MILLIONS Now know “HollytinL<; means 
better prints.'' Trial roll printed fncludlug 
two beautiful enlargements — 25c. Fmei- 
natlng premium coupon.';. Hotly tints, 
p^l mso. Hollyw ood. Cahfnrnin. 

EXPERT Finishing. One dav service. 
HdlL-; dEvelqned 16 Velox UtlUtS or 8 Velox 
prints, 2 enlarsements 25c. Expert fltu- 
dlos. LaCrtMae, WijcqTvtln . 

PROMPT Bervloo — Quality wort: 2 

beautiful doublewelghl gloss Enlargements, 
a guaranteed neverlade prints each roll, 
25c. Exc 4>I PhptfM, Pub uqae, JOWA 

ROLL Developed, Ifl prEnta 25o, 'WllJrea- 
Rarre Photo Service. Box 64, 'Willics-Barre, 
Penn a. 

ONE 6iixa>i; Wide border embosied en- 
largcniEnt or pne 3x7 hand col&red en- 
largcment with Each rpl] developed and 8 
prints 25o. 36 eepasure roll developed and 
36 3 >,^x 4>3 cnlarKemen Ea £1.35, lA expo- 
flqre roll 75o. Vidor, 321-P Hennepin, 
Minneapolis. Minn. 



DEVELOP — Print your own pbqiofl. Com- 
plete outfit *1.85. Photrwraphic Dlstrlbu- 
ters. 57 West 24 Street, New Y ork City, 

TWENTY Reprints 2St. Boll developsd 
and two prints each negative. 26e. Send 
for free mailing envelopes, price list Star 
Photos. J-1Q& N, Dearborn, Chicago. 



ROLLS Developed, two printii each and 
Itt'O fPEE enlargcmertt coupons. 36c; re- 
prints, 2c each; IM or more. Ic. Sumuiefs' 
SLUdip, Unionville, Mo. 

THREE Prints each good negative fn 
tell 25c. Reprints 3c. iTred D. Eastman, 
Bode. Iowa, 



IDEAL Photos. Professional decklc-edgc 
prints and free enlargement each roll only 
25c. II Lust rated price- tIsL free. 'Write to- 
day. Ideal Phato&, Box 2256, Paterson. 
N, J. 

BPECIALIZINO 35mm. Rolta fine- grain 
developed. 36 enlargetnenta S'htS, il.OP. 
Cartridge relcadHrtI 36c. Photoshop, Linton. 
Indiana. 

FOR The discriminating amateur, rou 
developed and carofully prlntod 25c. ro- 
prlnis 3c. Superior workmanship, same 
day service. Paramount Co.. 327 E. S2nd 
St,. New York. 

roll Developed and $ beautiful Vf^lqx 
glosay prints 25c coin or stamps. Reprinta 
3c Each. Fotoprint Service. HoBnpkE, Vfi. 

a PLEASING Veins prints. 2 enlarge- 
ments 25e coin. Please U Film Servlet;. 
Lft Croft^e. Wts. 

'2D REPRINTS 25c, lOD Reprints, 31.03, 
Films developed, 2 prlnta each negative. 
25c. Mercury Studios. Box 622-B, Chicago. 

PROMPT Service! Rolls developed, two 
Velox prints each neeatlvc 36c. Kench 
Studio Sj__H_arrlsbur(t . j*e nn a. 

PHOTO Mill. Tmmediato sendee E No 
delay] Roll developed, carefully printed 
and choice of two beautiful 3x7 profesaEon- 
a| enlarcementa, one tinted enlargemEnt, 
or eight reprints— for 23c eolri. 11.1s 

2C each. The Photo Mill, BOX 62^-1 3. MlP.- 
ncnoptig, Min n w ota. 

ROLL Developed. B brilliant fadoproof 
Velox prints and two professional enlarge- 
ments 26c. OvernlRlU service. Young Photo 
S ervice, 40 3-C. Albany. N. Y. 

LIFE Photo dnlshlng lasts a life tinlfl. 
Roll developed:. 8 prints, 2 EnlArgOmenta 
20c. Reprints I'^c. Life Fhotoa. Hutchin- 
son. Kansas. 



TW'G Glossy cnlargcmEnts. f colored 
with roll 25c. Arbor Service, ID, Jflliet, III. 

CANDID Special. 33mm. rolls enlarged 
lo tl.OD. 18mm. rolls 60c. 

3*.i34'a reprints 3c. Brown Photo Com- 
papy, igio-gi Emerson. Minneapolis, Minn. 

16 PRINTS With roll E5C. 16 reprihts 
23c. Rex Photo, Qgdch, Utah. 

GUARAWTfiED, Itoll developed. 16 
prints 25c, 20 prints 25c. Quality Photo, 
iRttch I tv^op, KauJ.aa. 

QUICK Ecrvlce^ — Rolls developed, B guar- 
anteed prints; 2 enlargements; 200 coin. 
OK Photo Sorvlce. Ottawa. Kanaas. 

ROLL Developed. 3 printFi Each negatlva 
25c. EnlarEcmcTit coupon. Artcraft Stu- 
dios, Box 358D-A. Cleveland. Ohio. 



C.i>iERAS, PHOTO SUPPLIES 



HFVV Free photography boot now ready 
— listA and lliustrates hundreds of sensa- 
tional hew attd used bargains plus valu- 
able information on modern photographic 
methods, high-speed miniature candid 
cameras, precision lenses, night equip- 
ment, enlargers, darkroom equipment, 
movie cameras, scrc-chs. etc. Monty-back 
Kuarantcc. Liberal trade- in allowance on 
your old cqulpmtEit. Grt free book today. 
Wrtt-e CEtitral Camera Co., Dept. USE. 230 
South Wabash AVePUe. ChiCOAO. TllLnol^ 

■ 'FHOtOP A STE"— Mounts pheto in- 
stantlv without curUng. Large size, 25c. 
Bennett Laboratories, Box 202. Palms, 
California . 

45 GOOD Camera^;, bargains, 35-70':^ off, 
ior Example: lea 3>ix4^4 for Blfttes. htm- 
pack. 1 . Apian Bt, ground giaRa focuFuiig S3. S3. 
volghtlandEr '■Vag" 3^ix4-14 (also 2'-jX3'A) 
platEB-fllmpacks. Skopar lens 4.5, S12.D4. 
RoGcnstoct 9x12 Cm. Anostlghiat 4.5, new 
eompur shutter, delayed action, double cX-^ 
[Eiiaion, Complete, brand iteW. 524. 5b. 
Yoiwhtlander RollAlm camera. 2^ix3]i, 
Anostlgmat 4,5. Tbi^or 2 sizes, brand new, 
ns.ss rreg, *23.50) Lelta. contax. Dol- 
llna. Rolklflex. enlarBcrs. etc. Cheap. 
Money- back guarantee. Trade-in. Ask 
for booklet PM l, free. Brenner Photo Co., 
frl3 Fenna, Ave,, M, W., 'W ash 111 gton. D^C. 

BASS Tmentory clearance. Profit by 
these unusual bargains. 35 mm. Candid 
Mldaet. F:4.5 lens, S12.5D. Used Foth 
Der%, F;3.B, 110.73. 2'ix3H Agfa Film 
Pack and plate, with Fi6.3 lens, auto shut- 
ter. film adapter and holder, Si 1. 915. Used 
Argus. F:4.5 ]ens. n.75. Hew Candid 
Midget. Xenon F:3 lens. Rapid Compur 
apd case. S64.75 value, at S47.50. Hun- 
dro±B of other barnaiiui In the great Bass 
Bargalngram and soeclal buJtetllU. Tour 
money back la unsatlnfactory after 14 days 
IriaL Write Bass Camera Company. Dept. 
AG. 178 W. Madison Bt,, Chicago, JlllnolS. 
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CAMERAS. on tlmt. SCO fid- 

vertLsemBut undBi Motlnn PlctLircE. Mo-^ 
goU'Jt. 

make; McuieV in phucocraphj. LEarn 

quickly home. Spare or lull tiuLE. EiLs^ 
plan. Previous cxperLenCo UimeccSaAY^y. 
Cfunmon schnal eduOaLien sufdciePL lA- 
iKioklct and require [ticntf free. 
American Bchool of PhotoRrnphy'. 31*01 
Mich L ea n Ave., DepI. 3431. Chicago. 

BUILD Your own printer. Coinplete 
plans, datalls and apeOlItCAtkOlU l&C. Fl^OtO 
Produets, ao7 HiL] Et., Ann Arbar. MLch. 

AMASIWO EtrEainss Jn uaed ramcrus. 
Free butletln. .SxLO doutleweieht Enlareo- 
loenta — 20 c. Standard Camera £:tchaneE, 
50 fl Filth Avenue, Hew Yorl i . 

SPEEDO Print dryer. Low priced. fSriEE 
phntDErnpbic prints In minutes. Pre- 
veptji warpine. curllne' Larina capaeity. 
Newsat type FerrotTpe Chrpme Plate In- 
cluded free. 'Write Oeneral Deidces, 3 1 2a 
Lopyput Circle . P e ot. C -i , Cinemna ti. O. 

ENLAROE Yooir oWnphOtPs. Make mptl- 
cy doEne work lor others. Build your o^'h 
enlarger. 4 oomplete plans 5Dc. Popular 
MechllnlCS Preaa. Dept. 930, 200 E. On- 
tarlo Et .^ Ctil isago. 

CAMl^A kenBirlnel lieiLows made to 
order — any aize!: Pit all standard cameras! 
All makes shutters repaired by e^ioerCsE 
Lowest prices E For complete inlormation 
Write. United Camera Company, Inc., 
A- 1 5 15 BelmonE. ChlcftKO. 

Tp camera ownei-FH -Set of 3 fil- 
ters for names and addresses nf 3 camera 
OWhers. Photo-Craft, Dept. MC, Canton, 
Ohio. 

ENLAtiOEA 41.S9. Enlargei eight times 
SiEB of small negatives. Fully guaranteod, 
PaiamPunt Sales Company. S9 Dudley 
Street. Boston, Mass. 

CAMERAS Films, paper 2 ^^ to 
dlsctiuut. Paramount Photo Division, 327 
East 92nd St., Wew York. 

HAVE You a camera? S^hd ten cena 
for rrcent cumber nl OUf big maBaclno, 
shnwlnB how to make 'better plcturES and 
cam mocsy. Americac PbotOBraphy. llfl 
Camera House, BastPii.n, Moss. 

MAKE Photography Pay. New honk. 

Popular MecnanJes, 30Q E, Ontario 
SL, CTbLcaeo. 



MOTION PICTURES AND SOUND 
EQUIPMENT 



MOVIE Pllm. Newr EensatLotUtll 2QDft. 
8mm. notched in tour 25 ft. scored double 
0 rolls, daylight leaden botwoen eaoh load 
$1.75; 44>D It. ismm. meokured. notched 
100 ft. Itiugths $4.00. Qraphlehrome. Dl$3 
Randolph St.. Chicago, 

3SMMr Sound films rented. Sold, «E- 
chanped^ Qftkley Films., MelaonVille. Ohio. 

SALE; Erpl- Western Electric sound sys- 
tem sound film brolector, new. TSfl-iftftow, 
I5ff nutpLit. 12'" speafcCT, complete; regular 
$410.00. speeLKl *289, &0. Synchronized 
flash cameras 44.50. 45.01 ijp. atanjda.rd 
$89,50 pralector, 710w. f : LOS lens InEW, 
400' model) 445.50. "Like new'’ specials: 
480-OP ReficcU 435.50; Lclca £ 1:3.5 S44.T5; 
RE AutoOrafleit flew lena^ $39.00. Movie 
camersn: Sell lOmm, f:4.5 46.40; UniveiC 
Bmrn. f:S.6 $4.49. Trade-Ins BCCOpted. 
Monthly terma. Mogull's, 64 West 48th, 
Nev York Citv. 

50 — ICkfM. Bound prolactDTS. Cheap. 
Roahon. State Theatre, Pittsburgh, Penna. 

SILENT 35MM. Alios. Projectors. Cheap. 
Denwey. 1353 perkl^., Youngatown. Ohio, 

30MM. Professional 'Bell & HoWell aEngle 
syatem Bound recording camera, with silent 
check pawl ultra -speed movement, turret 
front, four lenses, complete with mlcro- 
bhphe, ampiilJtr. 12 volt gentrator, coses, 
tripod, magazines, $1,100.00. Bass Camera 
Company, 179 W. Madison 5t., Chico bc. 
TllltiCis. 



8MM. ifiWtM- Barealns. Tree cntaloB. 
Movie Shop, 6 3 8 Broadwa y,. tSaypnne. N J, 

IDOO FEET 'SSMM. 75C. Ltsta. Caidcrara!| 
&i 19 South. Et. Louis. Chicago. 

ROYAL Home movies— 8mm. — isjnrii. 
Cartoons, CEunedLes, westerns, travelogs. 
Free list. Royal Home Mpvlea., 42B Mel- 
rose at.. B os ton. Mass. 

8 AND 16MM. Aim $1.35 a roll and up. 
Processing included. Fhotoart, 38 Wln^ 
Chester Bt, ■ Boston, Maas. 

S-16MM. FILMS; Rentals, exchangea. 
Free cataloi^uc fwith sample art lOci. 
OardEin Exchange. Jl7 West Sflth, New 
Yprk. 



BEADED Screens, Make your cwni Crys- 
tal iH-ads to cover 30 snUJire fret. SI.OD, 
Finer quality. 41.2$, Dlrectiumi included. 
Card. Box 4 IS, Madlson Square Station, 
New York. 



FILM. Art aample, lOc. Olhffs. lists 
free. Q ijHQdwJll Company. Jacltson. Tenn. 

a^lEMM. FILMS, la'^f.'" discount. Lists! 
Paraaon. Bex 453. Meriden, Conn. ^ 

$15.00 BON screen, special sio.oo. 
Others, -poK i5l. union. H. J. 

LOOK.! "The world's greatest of all 
Fission Flays.'' 35n:in). and isnim. Sound 
or silent, rent or mircliasc. Hemenwa; 
Film Co., F 37 Church at., Boston. Mass. 

I6MM. VEIvOTET. Perfect outdoor film, 
'iflfl ft. roMs 41.95 including free procesfling, 
Sample free, Velotex Laboratorleg. 61M1-D, 
□ ary, Indiana. 

lao FT. 10mm. outdixir film $i.9>5. 35 ft. 
doUblE Bmrn.. $1.35, Irce processing. FrCc 
0mm., 16mm. lists. Home Moviea. Box 
318. Easton. Femia. 



OUARANTEED BMM. 34 -hour reversal 
processing. Dcoible 6mm., 45c. Single, 35e. 
Uni vex I5e. Eso-8. 3945 Central, Kansas 
City. Mis souri ^ . 

MOVIE Film. Develop yoilraelf. Ua!lf«l, 
Eastman, etc. Chemical samiplcs lEc. Raw 
film wholesale. Loka Camera Exchaujc, 
Garv. ind. 



HERE'S News from Basal Our 64-paEe 
CE.OE Bargalngram is ready! Free for the 
askShgl 8 mm.. 10 mm., and 35 mm, silent 
and ftound equipment. Fope?e. :^tty 
HOOP, and other fllnw. Acceaaqricg bo 
gladden the henrt of amateur or profes- 
sional. A fe'w ueed bargains; Unlv'EX B 
cameTa, F:5.8 lerw, each *5,75, Uni vet, 
motor drive. 8 mm. projector. !13.$0, Bell 
df Howell model 5T. 10 mm. projector, 2^ 
watt, and case, tss.so. Mew BCA Jfi mm. 
sound on film camera, Newsreel model, 
£360.00. Write [ortay. The book will be 
mailed at once. Baas Camera Company. 
Dent. A, 179 West Madison £t. . Chicago, 
Illinois 

15^ TO 35*:^ Discount en still or movie 
camEraa. Free Circular. Paramount Co,, 
337 E. 93nd St.. HrW Yo rk City. 

BABOAIN81 8mm,, Iflrpm,. free Utera- 
tuve- Elder, B-739 Baylsban, BlDatDii, 
Mass. 



RADIOS. SUFFLIES, INSTRUCTION 



RADIO Enalneerinff, broadcasting, avia- 
tion Bhd police radio, servicing, marine 
and Morse telegraphy taught ihoruughly. 
All eKpenses low, catalog free. Dodge's 
InatlLutc. Ames St,. Valp araiso, fnd, 

BEND For Tree giant money saving radio 
and phonaEraph record catalogue. United 
Radio Company, lOQO-M, Newart, N, J, 

AERIAL Eliminators. Ughtnlng ^oof. 
59c postpaid. John. Sing. Louisville. Tenn. 



MUSIC AND MUSICAL INSTRUMENTS 



SONG Poema wanted. Free examination. 
Send poems tp McNeil. Master of MuslC, 
610-PM Bo. Alexatldtla. LO», A njelcs. Calif. 

SONCFOEMB Wanted. Free melody. 
Publication. Placements.. BChliilAIld, 
"lJ3aPM&,'' ThOmOston. Maine . 

LEARN Swing piano, complete course, 
$1.DQ. Kelly School pf Music, 942 Market, 
S an F r ancisco. 

SONGS. Song poems, bought, published, 
Bf^St oHer. Free information, rhyming dlc-r 
tlonary. Write immediatety. Metro Mel- 
ody Muelc PufallsherE, 1204 Sutter, San 
Francisco. 

BONOWRITERB! Outstanding, amazing 
offer. Hlbheler. C-5, 2157 No, Aver?. Chi- 
rago. _ 

JOIN Our Record Club. Bend for your 
Copy of this big 500 page record catalog 
and. encyclopedia. Contains lists of thou- 
sands of famous records and musical data 
DU pronunclatLons and dates of composers; 
35c plus iDc for malting, t&lamps or colm. 
It Also enrolls you in our Record, Club. We 
carry a large selection of records from ibc 
lip. 'Write today Model! ',-i. Dept. 305, 58 
Cortland t 6t,. New Yori; City. 

SONGWRITERS — Agents, new sale* 
plan. National Mu3le-D, 533 SLgtcenth^ 
Oakland, Calif. 



MUSIC Composed to wordz. Rhymjpg 
pamphlet on r^mucst. Phonograph record- 
ing Of completed songs.. Bend poem for 
consideration. Keenan '8 Studios, Dept. 

PM. Bux 31415, Brkdffepprt. Conn. 



BONGS — Arrangad. revised by arranger 
"Linger Longer." ''Oypsy Tearoom." oth- 
cra. &end for details. Harold Potter, 1819 
Brnartwa y fP) , . V 'Yprt- 

SIMPLIFIED Sih'lng courses! AoCOrdlon. 
AaKophonr. cEnrinct, trumpet. tVilte 
t5wingmo.ner, i2&g.N Bender, East Cleve- 
land. O^o^ 

SONQ Poem writers wanted — Our guar- 
anleed plan haq aided many Jiungwri ters. 
Burl Bogg'a song won a nation wide con- 
test. Other new writers have had their 
£pngs hroadcaat. We may be able to help 
you. Send poems or write for free booklet 
today. Indiana Bong Bureau, Dept. 53, 
Eftlem, Indiana. 

MUSIC Composed to words. Wonderful 
prp paaiti qn. Bauer Bros.. OstilEosh. W i a, _ 

WRITE Bonga. Big money and reputa- 
tion. 'Write for Inforcnatlou, J, Gordon 
Pub. Co.. 301 N. Hoyne. Are.. Chicago. 

WANTED! Lyrics, melodlea for gonga. 
We arrange, publlati, sell. Superior Song 
atudigi. E^ taic. N. J. 

SONG WRITERS : Send your iMcm today 
for immediate consideration. Richard 
Brothers, 34 Woods Building. Chicago, 

^NO Writem. Send lor publishing 
agreement. McKinley Music Publishers, 
l$ai E 55th St.. Chicago. 

ORIGINAL Music composed to your 
words. 15. 200 prlltled! copies $10. 'Reginald 
peleher, Chatham. New Jersey, 30 yearfi 
church organlaL 

PIANO, Self InstructlDP. Play Within 
an hour. $1.00. Popular Mechanics, 200 
E. Ontario St., Chicago. 



BUS INEBB OFPORTUNITrES 



BELL Merchandise but buy nothing. 
Start local business on other fellow's in- 
vestTnent, In what he no longer wants. 
Works everywhere, makes big mooey. AU 
of which you keen. Deal from depot, not 
streo^selllng. Learn abooit this mcriem 
opportunity nOW. FuU Information 35c — 
refunded If not delighted. National Ad- 
vijory Seryics, Box A48L Manchester, 
N. H. 



AMBITIOUS Men who waut to build 
permanent rcspcoUblc btutlncss in their 
own community write for agency proposl- 
tion on new non-ocmpetltlve household 
apnhancc. Every home, large and small, 
a prospect. Over 309(1 sold In Los Angeles 
test camnaign. Complete selElng Imtruc- 
tions and advertising help furnished. Am- 
ple profit margin. Write to J. G. Donald- 
SOP. ISS5 Santa Monica Boulevard. Santa 
Monica. CalHornla. 

A MAKING Product sweeps country. 
Make at boms, spare time. Bell bv mail. 
Big profits. Details free. Young, 3148 
Norllv. Chicago , 

YOUR Own highly profitable. Fubstantfal 
business easily established anywhere, wlth^ 
out capiUl. Everything furnished you. 
Bu.qine.'is JteryiM. 888 Purchase, New" Bed- 
ford. Maij, 



CALIFORNIA FrogrejiSlVo Monthly Mag- 
h=tiie for opnortunities. Send lOc. Del- 
lingers. 830 'West l7th, Los Angeles. 



PROFIT With new products. Make, sell, 
repeat. AnaL)i'sls. Research. Guaranteed 
formulas. Biggest catalog free. Nominal 
prices. Qlbsan Laboratory. Chemists, 
BD-1143 Suimysidc, Chicago. 



START Your own bqaineis. Make targe 
profits. Sell auction — bankrupt clothing 
bargains and genEral merchandise. Expe- 
riehCe Unnecessary. Free wholesale cata- 
log. Superior Jobbing. 135P-0 Jefferson, 
Chicago. 



WE Can only handle south Texas. Prof- 
it by Our plans. Gtam.p appreciated. Spe- 
cialty Service Co., Galveston . Texas. 



plaques. Sookends. molds. Stamp 
brings catalog. Colonial A r te, Derry. N, H, 

" RUBBER Molds." Make them yourself, 
Formulas, jnstructlons 38c. Ideal Service, 
I79-R9, FurX Ridge, III. 

ilT&M,0Q0 SALES In thU field IftSt >^r ! 
If you havo elemcntery education and am- 
bition you can have your share th|g dlgnl- 
ned business. Be first in your community 
by writing for dctelis todav 1 National, 
Bps 450, Green Bay. Wls. 



DON'T Sell! Make people buyt Lcam 
big comnanles' way, EiCpCTL'S manual 
Sl.M. Money-bock guarantee. STHrCiOlty 
Belling Council. 185 Madlnon Ave., New 
York. 
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BELTS. Suspenders, makc'cn and makE 
money E Sell year aroynd. Materials flyp- 
pltod. Sample twit 25c. Artm Lea Liter, *W3 

Joseph A VC-. R &chcg L^r , rf. Y. 

‘■RBSlLVElilNy Mirrnra"' and 50 Othfr 
monEynia Iters lOC. Ideal SErvice. MiOJ^ 
^ark Ridire. HI. 

INVENTORS— Small Idca.'i may have 
lortft commercial poses bllitics. Write ua 
lor free bonk. "Patent Guide for Uiv In- 
I'entor" and ■'Hceerd of invEniion" rorrn. 
Delays are danscrous in paicnt hiattera. 
Free inlntmatlon an iiow to pranced. Oar- 
ence A O'Drlen & Hyman Berman. &9-X 

Adams B u ilding- WE lShI ngtan. D. C . 

EARN Steady liicomE With "rotilc" ol 
iwanm, sasn and amujicnsent machines. 
Small capital required. Robbins Co.. 
1141F DeKalb Aveone. Brooklyn. Neirf 

York. 

be Rtch. Make fifQQ'i’ profit fsolile va- 
nilla extract. Free lab'.' 15. Tharp, ffli 

LeKinaton. Cumberland, M d. 

Formulas' — Fast REiimg products. 
Onaranteed. Laboratory tEslcd. Lowest 
prices. CfitalOE l^ce■^ Kemlcc. 5d-S. Pttfc 

Rldgr. fll . . 

POPCORN Maclllncy. earmclcflap, crl-sp- 
ettfi. cheese coat, potato Chips. Long 
EakllU. id35-J Hiffh Bt.. S prin ffllnld. OhlO- 
SeLL Drugiess- remedies. All RllmenLs. 
WboLesalers. Bo^ gefla. Hollywood , calll. 

gudCESSFtTL Business easLlr atarted! 
Big praflUE Formula catalog free. R. Kiil- 

ford. Wayne. Fenna. 

manufacture From Phuapnolelie. 
Clcanlnjt fluid le ftatloni bleach 2c pallon: 
hand soap 2c pound: and ten fast sellers. 
Sample 25c. Details free. Western, iCt 

euman Ridg., cicvei apd. o. 

NBW Framed feather nlcluresE ItEtail 
6gc Sample 20c stamps. DOiCn tl.^0 post- 
paid. Marpdei-FlJL, AparladO llT^, Mei^ 

ICO etty. 

M. M. Earned t207 three ^cEks, raising 
muahrooras in ccltarl Eiceptianal, but 
vour cellar, shed perhaps suitable. We oU? 
crooa. Boafc free, United, 3849 Lincoln 
Ave., Dept. 65 . C htcaso, 

FOUND Your own Imiilncss! 'T2& Ways 
to Make Money." 120 paqes. 8x0, Jl.OU. 
A. Quy Smith's. 04 Carlos. MOSS Beach, 
Calif aratP. . 

make Monay In business ol your own, 
25c bringa valuable booklat of opportuni- 
ties, Circular for stamp, Otto. BOK 654, 

EftQPlm. Wash. 

EARN Money publishing. Copy and plan 
]pc. Blau, Mt. Vern on, MO; 

ONE Hundred opportunities, plans, 
guArter. Tylcr'^ Agency, Felt Ynn. N,^ 

SELL HeMhdltloned typewritera. won- 
derful prapOSltion. Underwoods, Remlnjf- 
tpps. Royals, wholesale 525.40. Retail 
$d9.00. Chtaiogue. Ihc. American Business 
Service, S h anipkln, PEnnsVlVflnla 

LEARN Aoopunt collecting. Deed in- 
come; quiet results, interesting folder 
free. National Collectors AssoOlatlOU, 
Newark. Ohl g^ . 

KNACK Of making mone.V is knowing 
how. Send 3c sEimp. Money-Makers' 
i^rvlce. 126 Lexington Avc.. New vork, _ 

EARN *2d Weekly apare time. Frt-n cir- 
cular. Hummond. 130 W. Eusquetianhii 
Philado lphla. Penn ft. 

)Sd WEEK With a kodak. Booklet de- 
scribing 100 hutaeiine markets and lafpi- 
matlpp, 35c. Send for vnur copy today. 
A, fclaasen. Box 71. E dgertop. Ml»»- 

YOU’LL Like ncallvcrlnp mirrors, auto- 
parts. reflectors, making chipped gta&s 
signs. Write Sprinkle, Plater, 1ST. Marlon, 
Indiana. , , 

MAKE SdO^'r Profit selling fplio by mall. 
Double knockout. Free circular. The Bct- 
ter ProdUi^tJ! CO-. Box 167, Potsda m. N. _Y. 

PROFITABLE Home business. Complele 
instructions, sample, big mails, lOc- A. 
aiogcl._Kln lne rsyilte. Penn a, 

PROFITABLE Mail Order business. 
Small capital, 25C. Flielus. 1843 -N Man- 
ncring Road. Cleyelftnd. pji.lo^ 

$50, Qb WEEKLY, Men. women, belling 
new nautical Jewelry. Dollar sample 25o. 
fiesLe ro . 2~5 West 73, N ew Y Ort. 

2$ year Old Arm oHera splendid proflt- 
abte opportunity. Local or mall order, New 
Rotex Oold WrUloff Process beautifies 
ffroetlng cards. Complete outfit, with sam- 
ple box 2L fins Kmas cards, pnw'erful aaleS 
folder, postpaid 5Dc lloreEgn counErlea T5c.) 
UBert Card Ca., IS East 17th 6t.. NeW 
York, 



HANDY Men — Earn money home Oper- 
ating Community "Fix -it'’ Shop, Staf- 

lo rd. Ma Kanda. Illinois _ 

NEW Illustrated catalog. Moldex and 
models. Send stamp, Pentucket Arts. 

^aycrhlll. Maas. _ 

UNIQUE Monevmalier — Traffic ealety 
sales board Samoltis. plana. InjiLmctLcms 

SI. Pd. M. Summers. E| Monte, Calif. 

MAKE Cuii for printerH, bijr prollt. M.v 
jpsiru rations, 25c. L. A. WaLson, G4t East 

4.7rd St. . Chicago, III. 

GIANT Mall, opportunities, added Jn- 
CDine. Ideas. BB page majiaziue 10c. Katz, 

4154 N. ‘K1mbivl]._Chlcago. 

klAKE Artlflcjal mUrbie. glared tiles, un- 
canny, Tabletops, plaques, floors, hones, 
novelties. Hard, nrepreof. inexpensive, 
cement accrebi. BrillJant tile and liquid 
rubber sample 3c. John A. Paytl, 945 
Cra tide vi.sfa Aven ue , Los An kcl ca, Calif. 

839'WFekly. Grow mushrooms. Collar. 
Ahed. We buy 390 lb. Mr. D made 4270 
.spare time. World's largest company, 4b 
page book free. MPa Ef rooms, DO'pt, 7Q1, 

M I a_ Second . EcatUc. 'Wash . 

CHIPPING Gloss signs folder free. Bev- 
crldge. JG0-E3 L OCUS t, JamalCft. New York. 

USED— Rebuilt com operated phono- 
graplts. Earn $10 to S5o we^*kly each. Year 
around. Legal. Ort locatLona, sT5 to S15H 
oath. Square Deal Com Machine Co.. 

Box as3. Kanka kee. Ill, 

"PROSPERITY Pointers” aenl for lOc, 
BpsIheas. of yOur Owh. Gl^l next tP unique 
cppcrlpnitles for wlde-ftwHkcs. Lytle Sup- 
ply Co., P.O. Box 35. Eta. E, CoEumbUS, 

Ohio, Dept. lOFM. . 

COLOR Concrete with chemloalB. Stve- 
fo-rtwk. Cement arti-itry. wlahlng-wellA, 
Spin concrete pottery, Benches. Minia- 
ture castles, mills. Cold glage., marbling, 
sample iQe. HoLlywocKl CementCraft, fl52T 

Wonderland. Hollywood. California. 

MOLD Making, plostpr easting. PartlC- 
ularz free. Plastic Arts, 711 Neely. Mutl- 
ciE, Indiana. 

ADVFRTISEftSi Mail order 

clrcplatiop. Inch adverti'^inent, SI 5.40, 
■'Get resulEs," 20 newspapers, 16 wards, 
46.50. Dlener-Dorsklnd, H74P Broadway, 
New York. 

PLAETEK Industries oflers Industrloua 
men an opportunity to start a buslnese of 
their own. manufacturing art goods, nov- 
elties. souvenirs, etc., in Plastey and mar- 
ble Imitation. 5c material makes 41 arti- 
cles. Rubber moulds furnished for speed 
production. Small Investment brings big 
returns. You are Just in time for big whole- 
sale season now starting. Write tor Inter- 
esting booklet mailed free. Plastex indua- 
trlPA, Dept. A, IflBo Washington Ave.. New 
Yor k. 

RESILVER Mirrors. Let cKpcricnccd 
man leach n’ou. Dig prints. Prospects 
everywhere. Jojee, l34ei Dresden. Dc- 
iroit. 



"ECHEMER" Magazine, Alliance. Ohio. 
14 1st yean prints £chvmc.s. llpa. opportu- 
nities. formplae; winners: S10,009"-425.D&() 
reported, ’year. Jl.dO. Now gel aiHiuftlht- 
ed; trial six months only 39 c. 

WHY Wort for oHicte? Be yqpr own 
boss. Sell prOduets With your name on the 
labeLs. CoametLcs, household specialties, 
extracts, etc. Details free. ChEiuical Cq.. 
Box S2S9. Richmond. Va. 

"SALTED Peanuts in Shell. " Patent 
and $1.04 started originator toward even- 
Lually earning S5D.DQ0. Sold huge amount 
without personally canva.ulng! Now re- 
tired. Work plan — home. Warning — act 
quick! Treatlscsi-A, BK1244, Ban Ber- 
nardinp. Calif. 

START Mall order business. Maka. sell 
amazing product spare time. Btg profits. 
Write for free facts. Konis. 5845 Fuller- 
_tOU._ Chicago. 

MAKE Money by mail, Llie way we do. 
Free Inforinatidit. Maywood. P-1107 
Broad way. N ew Y Ork^ 

BUILD Neon signs. A business for ;.iour„ 
aelf. McMastCr Sign Co., 73Ci EtaCe Et., 
Bellingham. Wa s hington. 

POPCORN Machines, all types. Carmel- 
torn equipment. Northside Mfg. 1925-lDth, 
Pea Mclnes, Iow a. 

LIQUID Marble— anyone can rnatei Col- 
orful, glazed t Mocilded. brushed, grayed. 
Rubberlastlc mould?, Compo.sltlon flooring. 
Big money in theae! PartlcqiaiE Irea, 
MarblelzJng Eervlcff, Edwardsville, III. 

SMALL Eu4lnc» of Your Own. 1094 
tried and proven methods. SI, 00 Popular 
Mrchanlcs, 209 E. Ontario St., Chicago, 



WE Help start ypi] in bufilness-. fumEsh- 
ing outfits and instruction, operating 
“Specialty Candy Factory” home. Men 
and women, opportunity to earn 524 . 4p to 
S50.00 weeJtly. all or spare time. fOur 3lst 
year. 1 Booklei free. W. Hiliyer Ragsdale, 
liie. . Drawer 4. East OrauBc. N. J. 

HOW And wpete to obtain cftpltal fully 
explained, free particulars. Star Service, 
Wapakoneta. Ohio. ^ 

YOUR Own business! Selling by mail. 
Details fret. Maples, 34J8 South Marsb- 
fleld . Chicago, i llinoia. 

SUCCEED With your products. Make- 
scll. Formulas. Accurate analyses. Cata- 
log free. B. ThaKly Company, Washington. 

D, 

JNVENTORe— We successfully sell IP ■ 
ventjan. 1 , patented and unpatanted. 'Write 
for proof, and tell uz what you have for 
f^ftle. Chartered Institute of American III - 
I'entors, Dent- 4-C. Washington. D. C. 

I WANT To iciid you proof of the won- 
derful pulling power of Popular Mcohanlca 
Magazine's classified pages. What's your 
proposition? Write me today. F. W. John- 
son. Manager Classified Advertising, 240 

E. Ontario St.^ Chic ago, I II. 

DELAWARE Charter! L Complete service 
S35. Submitted forms. Chos, G. Guyer, 
ine.. wtimineion. Del. 

107 WAYS To mate rnoney. in home Of 
ofiicc, business of yoqr own. Full partlc- 
uiazE free. Elite Co.. 214 Grand St.. NCW 
York 

LOOKING For business? 3c dally maln- 
taips dlRnifled. Individual branch o£5ce, 
Co-operative Offices, 1^6 Lexington avx- 
ilu.f-_Nei^york. __ 

SELL By tnall. Books, UbVCLtLCS. Bar- 
gains! Big profilsl Partlcolars free. 
E. Elf CD. 438 N. Wells. CtllCft gO. 

ELITE Collection of buslneBs plans, con- 
tains 147 tested plans and scores nf formu- 
las. €tart own business; home, nfllcc. 
Particulars free. Elite Cu., 214 QrancE Et,» 
New York. 

CHARTER^: Delaware; best, cheapest; 
free forms. Colonial Charter Co.. Wll- 
miiigtOn, Del. ^ 

WliERE To buy at lowest wholesale 

rices. Information free, Yorena. Box. 

-312, Bayonne, H. J. 

MAIL Order business is your opportunity. 
Many began a mall, no'w earn tbousands 
yearly. No pereonal contact- Boundless 
opportunities. Have had over 30 years ex- 
perience; will help you succeed. .Bend 35c 
lor valuable booklets, none free. B, 
Bteriiser, 257 B. 2 lit, Fhlladelptltft. 

MAN In each town to plate auto parts, 
reflectors. biCvdles, flxturea, hilrtOrs, by 
late method- Simple plan or mauufactur- 
Ing at homo stattz you In good paying bus- 
inets. Free particulars and proofs. Gun- 
metal Co., Ave, H. Decatur, tlh 



FINANCIAL Independence obtBJnatala by 
placing coin operate merchandise vending 
machines, out on percentage boats. pO ex- 
perience required, little cap! Cal needed, 
write for tree detaJlK- Tgrr, 2047 ’ j Eonth 
CBtb Street. Phlladelphlp. Petinsyl vaoJa. 



MONEYMAKING OPPORTUNITIES 



TURN Spare time to dollars, men and 
women, nothing to make, ho carivasaLng, 
experience UlincCcssar],'. P.G. BOX 7TT, 
Harrisburg. Penila. 

HOME Work orportunitl*^. nlusi^, far- 
mulOR, Monthly Mentor Magazine. Bend 
dime. Oien Ferrl.'i, Bux 707, Bremerton. 
Wash ■ ^ 

EARN $25 weekly, NO capitii] required. 
Complete blan 5flc, SFS, Sox 52S. George- 
town. Nentiiqky 

GROW Planlii W'ithOilt }iOil, Folder free, 
Qordori Laboratories, 509 -J Filth Ave,. 
New Ycrk. 



RURAL Mailings give best res ill Lx. LIaE.x 
3q pci 1400. Particulars free. Snalfrank, 
Hampton, VlrKi,hla. 

Earn Extra money writing for publica- 
tion. Elmple method. Demand inexhaust- 
ible. Details free. Dona VcrcLIs, 17 Gro- 
ton, Lowell. Mass. 

YOU'LL Like resilvering mlrrmrs, auto- 
pacta. reflectors, making chipped Rlftss 
Sims. Write Snrirkle. Plater. 261. Marjnn, 
Jndiftpa. 

BE Thdependent. Start mall order bufil- 
ncM. Over i(H3 wa^. partleuiftrs Iree. 
Campbell Service. 3231 Dupont North, 
Minneapolia, Minnesota. 
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POPTJLAR MECHAl^ICS ADVERTISIJJG SECTION 



MECHANICAL DenUstr?~A lucrative 
ucLcr[mdsd pnoCcssiuD. Earn while 
learn at home fn yuur snare time. FUr ]M.r- 
UcuLars write HcVlUe Precision Sy&tem, 
Dept. B. 310 N. Kalin Ave.K C hiangq. in._ 
SOME Oowl mtmey-makma plans and 
ideas. Write pofitaL BstAngiti^ 1734 W»r- 

wicli. BaitiTnore. Md. _ 

Si'AHT Prolitabie maillnr bnftlnass. We 
tniat Monthly paymentR-. Partlcti- 

lara. copy .2Sc Opporlnnltiea Manazine IDc. 

Hunt Co., EdffEiDcre, Trenton. H ._J. 

WONDERFUL 64 Pftfffi jnoneymnltin? pp- 
portuhlty maeaiine lOc. Practical Sales, 

Allendale. Soutu CaKllna. 

MOULJDa. Ouaranteed. f«r c*stlns toy 
soldiers. Indians, trapper*, warships, sink- 
er moulds. ^44 Itinds. Send So for lllcistrat- 
ed cataloRTie. Henry 0. Schlercke. 64Si 

Spencer. Ohent. N. Y. 

EAtH While learnlnir body, lender re- 
pairing. Trial lesaon now &£)□. Hope Trade 
Sebool. Dept, L. Bmlinrrton, Vermont. 

HOME Operated mail order business, 
snaretLme. pays uenumaenE lucatne. ""Oet- 
tine Riirht start.'' new nuiuual. bv roail^ 
sales expert tells how. Sent prepaid lor 
uuarter — send lor it now; irel eslra. au- 
thors personal caunsel. Sales Develop- 
mpTit. lo an E. 4th. Duluth. Minn. 

HE A profeGslonal Rcrapbooiter, Blir fees, 
nnhmited opportunities. No competition. 
No capital heodod. Write Scranbootora 

Oulld. 69 Par k Place, He w York. N. _¥ ^ 

GOLDMINE 1 Barbeeued frarntfurters 
formula (dItneV. Davis, EdK 1464-M, 
Clarksburg, "W. Va. 

SECRETS Of moneymaking In mailor- 
der, aparctlmc and home wort— newest 
easy and tiuleli ways to biggest profits. 
Details for Stamp. Lewis Company, 32B-G 

Carpenter. Oak Park. III. 

MANUFACTURE Vour own vanilla, 
bleach, washinft solution furniture polish, 
wall Pfllnt soflp. antl-rrec*e. windshield 
cleaner, Alt fast sellera, Send SSc for 
mixing formulas and manufacturlnff 
coprse. Home OccuMUion s, Bt, Paul. M inu. 

Make Money at home by mail. Write 
G. Bond S3i'sbem. Bpk 143.G, Long Reach, 
Calif. 

miNPREi^s of money- making Jdea-s, 

stamp please. Gifford. Dept. A, Aberdeen, 

Bduth Dakota. 

million Articles, Buy wholesale. Val- 
uable directory l4c [allverl. Ideal iSew- 

ice, D-9, Park Ridge, III. 

MONEY-MAKING PrOfecUs. ColOr- 
glazed cpncTfite pottery. OroYtfstones, 
tiles, waits. Guaranteed basemcHl watci- 
proaflng. Operators wanted Rootlet, de- 
tails lAs:. National Potteries, Minneapolis, 

Mlnnp&ut a. _ 

BIG Malls Of upportunltlcsf imprints, 
new oilers; mailorder propos^itluns. Si^ 
months iSc, sample irec. Harvey Tccplc, 

peentuf, liidtftnfl. 

wonderful MOULCymatinK opportu- 
nity magazine. 2 ic; jull ins true Lions Si. 00, 

Hglldean, Bou lder. Colo. _ _ ^ 

‘“SALTED Peanuts in Shell." Bee ad- 
vertisement under "Business Opoaituni- 
ties" claBslficfltion. 

PROFITS. Day-nlEllt. No frlllng. Op- 
erate “'SilTer Kina vendors (3.E5 up. 
Free Jnstryettons, Automallc, 2+37 Fuller- 
ton. C hleacQ. 

MAKE Household product oI lOO Usb.s, 
Sell by mall or aaents, eparc Lime.. Infar- 
mallnn f r ee. Rlbot. 92-0 EftSt 62nd, Chicago. 

MAN In each town to plate auto ports, 
reflectors, bicycles, flxturi-s. mirrors, by 
late method. Simple plan of manulactur- 
Ing at home starts you in good paying bus- 
inesK. Free nartlculsrs and prools, Gun- 
melAt Co , Ave, N . Decftt ur. III. 

RAISE Earth worths for praflt. Informa- 
tion free. Etamp appreclatEd. Bureau Zdo- 
Iggical Research, 1C6A Broadway, Peoria. 
III. 

BIG Money easily Inade^ 107 teat plana 
for your choice. Home, office. Descriptive 
booklet free. Elite Co,. 314 Grand St., 
New York. 



WHOLESALE Sources. 500.000 articles. 
Free directory. Maywoode, HOT Broadway. 
New York. 



ACCOUNTANTS And bookkeepers. Real 
profit from new type booklteeplng service. 
Write Asco, Box 14^8 , @pTinFn el.a, M ass, 

10£g WAVa TO alarit a profitable busi- 
ness, Get POpijlar MeChantes bOok of mod- 
em formulas and methoda for practical 
opeelalLy inantifooturlng. PrSoe only El.S$ 
postpaid. Popular MeOhatdes Presa. Room 
fC29}, 200 E. Ontario BL., Chlcaga, 



FORMULAS, FLANS. ETC. 



BELF “Viilcanlzlng cement, patch your 
tire, USE at pncc. Typed forTnulft 50 centfl. 
FuimUila Agmcy, 274 Boaton $t, , Lynn, 
Maas. 

ONE Ingredient lormuloal Big piofltal 
Fast, repeat sellers. Catalog free. A. Kin- 
lord. Wavne. Fenna^ 

OtrARAI^EEb roETnulM— New fast aell- 
ers. None better. Lawnt prices. Catalog 
free, Kernlcp. 49N. Park R idge. HI , 

PENETRATING Oil. GuaianteEd lor- 
MUla SI -00- Excellent for garages and 
homes. Roy H. Shaw,, 200 Cayuga Avc,^ 
W arren, Pc hna. 

FREE I 1933 Illustrated book. Ib.OOD 
formulas, recipes, trade secrets. SOD pages 
loaded with money making and savins pp- 
poitunlLEcS. 3e stamp brings details thla 
and 34 other equally prolitabie. Adams- 
Brown Comp any. DhesLnut Hill. Mas.y. 

ANALYSia, Duplication Guaranteed. 
'Valuable formulas. Conjsultatlon. Asso- 
clatcd Chemlata, 1 n^ianaooj la. I hdi ana. 

FORMULAE : 15 Proven mpneymaking 

formulas El.QO. <Not stock-formula cata- 
logue Stuff), real ui^usual pflers. List free. 
MnrveJ Labciatorics. No. Maplewood, 
Chicago. 

WATERLF3E5 ifqnd cleaner. Sample; 
formula: !i M. c-Beach. 156, Groton, 
Conn. 

MAKE Paint 30 eta. gallon, r^lallg IClZ 
Box SOB. Kellogg. Idaho. ^ 

ANALYSIS. ReaeBreli. Newi'ist Guaran- 
teed formulas. Blggast catalog frea. Nom- 
inal prlCrO. Gibson Laboratory, Chemlata, 
^D^I42 SuniiysLde, Chicago. 

Ib.QbO FORMULAS— MO Page voluniE, 
most amazinc value In reara. Si. 85 post- 
paid. Ideal Book Shop, 1739, Park Ridge. 
IlL 

FORMULAS — All kinds. Real moiiey- 
makers. LbWt^aL prides. Catalofr free. 
j^lovet Formulary, P-fl. Niles Cen te^I II. 

extraordinary succesi always 
sored using Miller' a Certified Formulas! 
t Based on anfllyjug of America's exceed- 
ingly popular products.') Stamp brings lat- 
est Formula 'Msesenger. 'Milter. Monufac- 
turefj Ch e mjjtt. Tampa. Florida. 

10 EXCEirriONALLY Good formulas. 1h- 
cluded free, humorous veisE. entitled. Defl- 
nUion of a wuttian. This choice opllEctloTi. 
only tl.DO, Hamilton Products. 124 An- 
drews fit., M &SSenft._H._Y. 

TliAXLY Formulaa lor pcrlEct prpd- 
ueti. Accurate analyses. Catalog free. 
B , Thnxty Company. 'Washington, D. C. 

REAL Msnpfscturlne fnrmuls-t, Lists 
free. CummingB.. Chemist. Gordan Avenue, 
Sy racus E. N. Y. 

TORMULA9. Iiatest money maters. Lit- 
erature free, Belfort, 4043 N. Keeler, Chi- 
cago. 

ELITE Formulas and plami make and 
gel I your own products. Descripci-ve book- 
let free. Elite Cp., 214 Grand at.. New 
York. 



CUE.'HISTB'k' 



sPECTRoacoPE Fpr otiJck chemtEial 
analysis $2.50. Eutting aons, Campbell, 
California. 

HANDBOOK For chemical experiment- 
ers, hundreds of experimentg. lllustraled 
50c. Experiment booklet l&C. Clicmlcal 
catalogue 5c. Reading Beieptifle Company, 
Heading. Penna. 

FREE: 40 Page catalog of cheinEeftl and 
laboratory supplies lor amateur chemists. 
Wollensak inlCro5eope!i and aUDUtles. seien- 
tlUb books at big discount. Wlnil, 134 

wet 23 N. Y. C. ^ 

JOIN American Amateur chemists Sen 
clety. Journal, particulars 10c. Hjtslclt. 
Mich, 

FREE Chemistry cataloe. Bupptie at 5c ! 
'Equip complete laboratory. Send 3o for 
poatAEc. KcmiEit scieutinc coip,, 397F 
Bridge St.. 'Brooklyn. N. ¥. 



CHE^fICALe. Lahpratpry. glasaware, ap- 
paratus. Send 3c for catalog CPI. Bio- 
logical Bupply Company, 111$ Ht. Nopc 
Avenue. Rochester. N. Y. 



HELP IVANTCD 



BIG MPney taking Orders; alilrts, ties, 
'hosiery, underwear, pants, tackets. rain- 
coats, uniforms, etc. Sales equipment 
freer Experience unnecessarv. Nimrod. 
+922-BG Lincoln, Chicago, 



M. M. Earned *267. three weeks. Tftlslna 
mushrooms In cellar t Exceptional, blit 
your cellar, shed perhaps gultabte, We buy 
cropa. Book free. United. 3B4fl Lincoln 
Ave. . De pt. Sfl. Chicago. 

ROUTE Men wanted- Local grocery 
rouEe^ paying urn to S45 in a week. Auto- 
mobile given producers as bonus. Zanol 
Products . $Q43 MOHmOiiLh, Cincinnati, 

Ohio. 



33d WEEKLY. Grow mushrooms. Cel- 
lar, abed. We buy 20c lb, Ur, B made 
$270 spare time. 'World's largest company. 
+ □ page book free. Mushrapms, Dept, 741, 
2D1& Bfcoiid, SeatUe. Wash. 

CREW Managers. Men-womcn. 115.M 
dolly. Unuaual product. Sani garb. Roches- 
ter, N. Y. 

LEARN Air condltionln^j America's 
next big industry. Thousanda of oppor- 
tunities. Get your start with complete 
book by E. W. RlcsbrCk. t3.5b postpaid. 
Popular Mechanics Press, Room (C34). 240 
E. Ontario St., Chicago. 



AGENTS WANTED 



BIO Profits showing autstandinir Christ- 
mas card valneg. 3] -card "Blue Ribbon" 
assortment sells for $1- 'Pays ypu S^c. Ten 
oEher popular aagprtments: pei^onal 

Chriatmos corda, 5D for *i, up. Experi- 
ence unnecessary. Free sample oifer. 
Chilton Greetings, 147 Essex, ^pt, 2-H, 
Boston. Mass. 



NECESBITIES Are always In demand I 
Experience unnecessary to forn ifteadv jn- 
comci supplying tremendpun demand for 
CUXLomlE^ Shirts factory to wearer. Of- 
gantic variety: unq year ct)4Taiit«e: nine 
SlEOS. Hair price olTer creates amazing 
values. Superior advantages eliminate 
competition. World"a largest opneem of 
Its kind. Our aales force earns SlDh.QOd 44 
yearly. Get your sh^ej Postcard brings 
you complete self-selling outfit free, Bltn- 
plv write orders. Wq deliver and collect. 
Wrilo Dept. 444, RoseclilT- Quaker, i2S^ 
Broadway. New York, 

CHRISTMAS Card box ossorttnents sell- 
ing like “‘wildfire.'' People who have nev- 
er sold B thing in th«|c ifvMi ate reaping 
harvests with our "Hew Champlpn’' 21 
folder assortment, including sensational 
^■myatery card' ■— BiBgcst sales- puller of 
aU time. Coats 5Dc— for *1.00. Worth 
S2.85. Also seven other bantam assort- 
ments, and per.-ional imprlntect cards. 
Write today. Bamplaa on approval. Silver 
Swan Studios, 32Q Fifth Ave.. l>iT>U 7+, 
New York. 

SELL 50 Parsonal ChrlstniM cards— 
31.04. Amaring bargain [ 50 folders With 
customer's name imprinted, selh fast. 
Fays big profit. Free samples. AlSb lin- 
mjalled SI chrlsLnuui card asJiortmeiitSr 
General Card, 404 a, Peoria St., Dept. 
P-14. Chicago. 



YOU'LL Thank JOUr lutky star When 
you tcoeive my amaalnjf fret offer for mak- 
ing up to 3+5.PU in a week. No money 
risk. No experience needed. Write quick. 
Mills. 6049 Monmouth, Clndlnnatl. Ohio. 

LET Me flend yflli *6.00 worth actual 
sample food products and household neccs- 
altlqs, free. Finest quality. Look after 
coflee and tea route. No experience. No 
Investment. nrSght future. Blair. DqpL 
31-M, Lynchburg. ‘Virginia. 



SELL BronfcO Tltc-Splicer to farpiieTS. 
New Invention. Has no cpinpeiition. 
Amazing demonstration. Answers long 
felt need- Real monej ITilkcr for workera. 
J, Gibbon. PrimEhar, Iowa. 

BUSINESS Proposition rcsilvcrlng mlr- 
ror.q, eutcpart-i. retldClOra. making chipped 
gla^s signs. Write Sprinkle, Plater, 1£8. 
Mar Inn. Indiana. 



SELL Season’^ Christmaa card hltt 
'“America's Favorite'' 31 -card assertment, 
*1. Profit iDO'ii-. Big selection assort- 
ments. persona I Christmas cards law as 
§4 for 31, Free samples. Wetmore A; 
Sugden, Monroe. E^t. 79, Rochester, 



CHRISTMAS Card salespeople — Best 
selllhg Lina. Ynu make 50c on dIffcrrhE 
31-foldcr tl bnx. Christmas cards with 
name. 50 for Jl, Other novelties, every- 
day, gift Wrappings. Experience unneces- 
sary'. Free samples. Bchwer, Dept. M-4, 
Westfield, Maan, 



CHRISTMAS CardE. Absolutelv finest 
assortment. Big prolSU. Write lor sam- 
pte.v. Robinson Cords, 540 Grange, Clinton, 
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QKLL Christmas cftrd$ with sender's sin- 
\a raised add- il folders, retail Si. 
You make lOD'j. Also printed 

Chrislmas eards, ao lor si. other mcmej- 
inalunK isjsortmentfl. Get samples, mend-- 
flliip . 444 Adams. Elmira, If. Y. 

MEftCHANTS WbII aians. Cost ic. eell 
loc Seii^d lae for tBcnpics. Richards, 
S21-M Indiana Ai^e., ladlftnapolls. 

AOENTS— Amozlne new alass cleaner 
sells fast, repeats. Demgaistratlons ™p 
bin profits NpEdtHi everywhere. Write 
Univer sa l utility, GloversvLllc. fJ. Y. 

1X>N'T Be a Job hunter — Start imir oWfli 
huglneSfii Oh our capital- N& tiara times; 
no lay-orrs: always your own Oche. Hun- 
dreds averaic liS.QCiP to 15.00P annual sales 
year after year. Sales way up tb^ Tear. 
We supply Etoelta, equipment on crEdit SCO 
humc necessities. flElllnn expEnehce up- 
nctrsaary- Wonderful opportunity to own 
pleasAPt. dijnliied. profitable busings 
bacfcMl hr world- wide indu^ty Write 
RawlelBtltfl 1-g-FPM. FroepOrt. rlL 

CLERKS, Paclorr. mill <JT oDiee work- 
ecE Rare opporlunlty. Earn extra money. 
TOT? ooirnnlEolbh seltinji metal Eocial se- 
curity llfe-Umc plates and cases. Send 
IQe with your S. B. number. Win. Hamfllt, 
e&S W. Leilnaioh 6 t.. BalUmore. Maryland. 

VO UR Hwe free With outM. Mate up 
to |32 M in a weeic tating orders tor 
amazing new hoalcW. Replacement BUar- 
ahtecd asalpst holes, ona^. ^ns. Rush 
name, hose bIze. WUlthlt. I>est K-37, 
Greenfield . Ohio. 

(TfiRlSTMAS Cards. Bell 50 assorted 
roldera name Imprinted tl.DE>— cost you SOC, 
Samples free, mtnbar. New Prunswlclt. 
N, J. 

TVOftliD^B- Faste-St money maker. Sell 
50e packs of ra^pr blades lot 6c. Tharp, 
Lexlneton- Ctunberland. Md. 

plO Mohey tatinjr orders: BhJrla. ties, 
hPslEiy underwear, pants. Jackets, taln- 
coata. uniforms, etc. Shies equipment free I 
Eizpcribnce unnecessary. Nimrgd, 49?a-AR' 
Lincoln. Chicago. 

HUOTION Sponne cleans cars like ipaffie. 
Ganighes autO-waahlnE drudSCTF, New! 
Hot seller! Samples sent on trial. Write 
'’Inventor," HP Krlstcc Eldff. , Akron. 
Ohio. 

NEW Invention, automatic sas station 
siffhal. Upkeep. Installation, electricity 
not- rtecessary. lOD'* profit. Knlpp, 1&1& 
Florida. Long Be ac h, California. 

BEAUTIFUL Bird pictures handmade 
with genuine feathers. SclLonslBktr Large 
proflts! Free particulars. Samples IQC 
stamps Marquez- FL. Apartado 111$, Mex- 

LcQ city. 

SQO'T' profit with ncw perfected 
qiiiek-actlgn, no flint, automatic gas light- 
er. Retails £ic. Sample ItlC. New Method 
Co., pqx PMH-80. Bradford. Fenna. 

INCREASE Vour income handlEne eub- 
Hcriptions. All magazines. PlhCS. A- 563 
Monrt?e. BTOOklyp. N. Y. 

COMIC Postcards. Joke-v, booklets, pho- 
tos. mirrora. fan dancerE, naughty pigs, 
fun cards. Breetlmrs, birthdaya. oonvalcs- 
cEnt, ccmKratulatlona , annlveraary, Christ- 
mas, New Years — 12 samples, pricelists, 
JOC stamps. Complete asEortmeht— lOO 
samples for SIrOQ. Express paid. ArLfcrm 
Co.. 1710 Undercuts Avsnue. Mew York. 

MEM, Women— Sell our oatented lioufle- 
hoJd necessity at 5(>C. BIB cagh profit. 
Proven demand. Write quick. FtJler, Box 
4534, -&ta. C. Kansn.'; City, Ma. 

HANDLE EiclLi 3 -lve terrltair for unique 
business service. Long profit. Real caop- 
eratlcn, Roi Philadelphia. 



MOSQUITO Incense, hew fast seller. 
Particulars free. Samples, me. Ml^lon, 
B3Eaw FLcQ. Lw Amreles, Calif. 

OUR Complete line necessities, household 
arti^cs, sundries, tricks, snsppy Jokes, sell 
fast. Write Lft France, B5 Hanover Street. 
Boa ^n^MftSa^ 

NOW — Direct lactory repreaenCativea 
wanted. New profit plan on nationally 
known, guaranteed electric refrigerators. 
Write today. Gennett and Sons. Dept. C. 
Richmond, lindlana. 



icib'7:- PROFIT in new perfected fl93fl) 
quick-action self-st&rtlng cigar lighter. 
No Aint or friction. No wind cap blow it 
out. Retails 25c. Costs you dcraerL 

Sample and can fluid 25c. New Method 
Ct^.^ Box PM -ai, Bradford, Pcncm. 

LOCKING For flieadv employment? 
Midwest, 137 East Spring, Coluniotu. Ohio. 



MAKE Big profits selling IamDU& Wal- 
tham OhrlAlmas cards. 21-card nsaort- 
ment-telU for si. pa^'s you 5Clc. Other pop- 
ular assortments and personals. Free sam- 
ple oSer. Waltham Art PubJishcra, N. 
Washijlgto n St.. Pent. 23S. Boston. Mass. 

SELL Personal Initial Clirlstmos cards — ' 
1!] for SI. Farn up to S3 hour. Novel gold, 
silver initials included. lOO'^ profit. 50 
name-lTiiprinted Christmas cards, EL 
Mb 115 assortments. Get samples. Artistic, 
64 j Way. Elju >ra. New York. 

RARE Opportunity sclltne new sensa- 
tional necktie rack. BampLcS S5c. Jewel] 
Novelt y CO. . Muskegon, Mic h, 

SELL Oas-Mi&er. New. SclentLflC. Im- 
proved automobile OpcrAtEOh. ^vcs BA^- 
ollne. Unconditional Euarantec. Aseimts 
coining money. Write Malone Molea, 
Sioux City, l a. ^ 

profit with, now products. Mike. sell, 
repeat. Analysis. Research. Guaranteed 
formulag, Biggest catalog free. Nominal 
prlceg, Gibsoci Labcratcry, Cheinista, 
jf[J-J]4a Sunnyside, Chi cago. ^ 

EX-0-LENE3 Mile Increasirg, super 
power ahtl-kniKk compound. Needed by 
millions. Powerful, harmless, guaranteed. 
Distributors wanted. BlE profiu. Pro- 
trcted Lcrrltof?'. Thermo Exolene, Feorla, 
IlL 

agents I Men's suits $1.53~ pants 3TC, 
Dresses l5c, ladles' ooiiLs if. ID. Other big 
bargains. Catalog free. Eoosevett Mer- 
cantlle, 566- AD Roo&evcit Road. Chicago, 

BIG Mane? selling guaranteed recondl- 
tloncd Elfin, Waltham, Hamilton watches., 
S3. 75 UD No investment. Free cataltw;. 
Orossman Jewelry. 4666 ^ R State. OhlcABO. 

YOUR Own local shoe business. Free 
outnt starts you! Bonus shoes given. 3DD 
styles. Bis advance commissions. Experi- 
ence unnecessary. Tanners Shoes , 442, 
Boston. Masii. 

RESURRECTION Plant, unique POVelty, 
miracle of nature. Go^it^ below 2c, f^ells for 
SSe. C. E. Locke. 10 Rio St.. MasiUa, New 
Mexico, 

CHRISTMAS Cards. Earn i2 bn hour. 
Take orders galore from friends. 50 ex- 
quisite folders with name at Si. Free al- 
lium 32 deslEng. Fastest selling 31 folder 
bfw in America. Costs 50c. Bells Si. Re- 
quest samples. Bunshtne Art. Dept. E. 1S4 
Nassau. New York City. 



BELL Famous Ols.’^-Glo- Sample 3c, 
Glas-QlG. Phelpa, N. Y. _ 

AGENTB. Mer-chants SDeclalt.v. Batn- 
btfr dime. Kefunded. Lamont Company, 
Beacon. New York. 



500 PROFIT! Transfer sign letters 
fQr windows. ofUces. trucks, signs. Colors: 
Bold. Silver, red. many comhlnations. Auto 
monograms. Easily applied. Neonite, 
Akron, Ohio. 



AGENTS: Smash go prioeal Santos 

collet 12c lb. 4-02, vanilla 6<ac. Rasor 
blades 10 for e^bo- lOO sticks ohewinf 
gum l2c. CtiMstmos cards, 21 in box. I4c. 
150 other bargains. Premiums. Experience 
unnecessary. Carnation Company, PO. 
5t. L ouis, Mo . 

AGENTS Mnkc big profits on foqd 
nroducta, loarBaln deals. Low wholesale 
prices. Rush narm^ for trial outfit offer, 
HP-RO-CQ, 2aiD-S Dodier. HE. Louis , Mo, 

AGENTS— To mall our Lterature. Good 
profits. Home buslnesa. Maywood, 
1105^1107 H roadway, Hev York. 

BUCCEED With your products, Make- 
sell. Pgrmula.'i. Accurate apB.lv.ye 9 .. Cata- 
log free. B. Thaxly Company , Washington, 
D. C. _ 

ATLAS Window sign letters. Large sizes 
—penny each. Get beautiful aamplefi. 
Atla.9. 7641 HaLited. Chicag o. 

ENGRAVED Name plates, numbers, 
elgus, etc., easily sold, profits large. Brett 
Bro8 , _,_ Wl lithr op . Mass. 

300rr PROFIT Selling gold loaf letteng 
for store windows; high grade letters Uic 
each. Free kaenplcs. Metallic Co.. 430-'B 
North Clark. Chicago. 

BIG Money applying Initials on automo- 
biles. Easiest thing today. Free samples. 
Also, sideline salesmen Cor short order 
deealeomauio name plates. "Ralco/' 1305 
Wostilngton. Boston, Moss. 



REVOLUITOMARY Window cleaning 
tom. Good Hnusekeeping approval. Only 
ten i2.25 sales daily to housewives, fae^ 
tories, schools, etdres will make you 
X3S.Q.QQ monthly. Carter Products Corp-i 
900 Front Ave,. Cleveland, Ohio, 



AGENTS ™ Opportunity make money; 
book cohtaluLiig 107 auccogsful business 
plans; homo-office: send for freo Intro- 
ductory booklet. Elite Co,, 314 Grand BL, 

New York, 

STARTLING InveaUpn— Pocket adding 
maehlhe. Nationally advertised ts.50. 
Whirlwind seller. Big profits. Baby Cal- 

Culator C&._. Bo x 111 a. Chi c ag o. 

BIG Money applylhg initials on auto- 
hinbllCS. Write tor particulars and IrrS 
samples, American Letter Company, Dept. 

40. Dutifllcn, New Je rsey, 

FREE Sample— Amazing ClDaner; sells 
homes, taverns, everywhere. Big pront" 
fast repeater, Betco, flDQT Irvlug Park, 
criicag Q. 

MaNUPACTUHE Specialties, hire ageDts 
vour.ielf. Big money. Free Jlterature. Oll- 
hert Supply. 1107-P Broadway, N ew York. 

AGENTS; Stamping naniM on pbcicei-key 
protectors. Sample check with your name, 
address, 25e, Stamping outfits. Emblem 
checks, chcck-fobe. name plates. Hart Mfg- 
Co.. 3D3 Degraw Bt, ,_ Bro pklyn, N. Y. 

DO You want agents lOf yo«r prnpoal- 
tlon? Your ad in this space will place your 
messife before hundreds ol men seeking 
fagt-aelllng products. My folder "How to 
Becuro Agem*.'’ li filled with proof, IMI 
gladly send you a copy free, F. W. John- 
son. Manager Classified Adverttalng, Pop- 
ular Mechanics Magazlnn, ZOO E. Ontario 
At., ChiOAgq, 



HIGEI-OBADE SALESMEN 



II S3 WEEKLY On $15 deal. SuccBaaluI, 
reputohle. bonded, natlonalty known con- 
cern. offers remarkAble opportunity lor 
conglfl-tently large eamJhga to capable 
9 Bleamen having succtsalully sold Spcolai- 
tles or inteniElbles. Olltalandlng, CSSentlaJ, 
ecpvrlghted credit control service lor busi- 
nass and professional men, tElling for only 
JlS. OuaranteCi S300 minimum cash re- 
turn to clients. Used and endorsed tw 
foremost nutborltles. Depression proof. 
Large repeat bUSlnCM. Rxolruilve tGiritory. 
Future and pernmnence. Write fully to 
PrestdepL, Bureau of Credit Control, REVtS 
Strong Bld g. . L oa Aneelefl, Calif ornla. 

OPENINGS! Call pn aU dealers with 
New Trade-Stimulator Plans. It's "hot." 
S3 commission on each S5 sale. Bl? repeat 
oommtNLona. No Investment. SaJe.s kit 
free. Universal, 6227 Broadway, Dept. 
Chicago. 

IF You are now selling to manufacturers, 
whotesalers and rctallera. and want to add 
another llna write us. Dester Mannfao- 
turlng Co., 3525 RftVe nswood.. Chi cago. 

SELL Mexican novelties. CommlSSlOTI. 
Free samples. Marquezp, Apartado 1176, 
Mexico City. _ 

SALESMEN Belt calendars, book 
matches, lam, advErtlaIng noveUlcS. Sam- 
pler free. Fleming Calendar Co., 0543 Cot- 
tapE Grove Are.. Chicago. 

HERE Are extra titt for you. Make mon- 
ey Jn yoair spare time. Turn odd mometits 
Into cosl:). Earn extra Weekly Income 

? ;UlclJly. eavfiv. Hundreds of diflereiit Of- 
ers to choose from — all legitimate, well 
established companies. Rcgardlees of 
where you live or what your Interests are, 
there Is somethlhE here for you. Bis 
newsy monthly magazine tells how. Next 
e Issues free OS Introductory otter to win 
new friends. No obllgatiOtiS hOW or laCCV. 
Write todav for this fascinating publica- 
tion. A postcard will do. Address '"What 
To Bell,'’ Box M3. 1S5 N. Michigan Ave., 
cnieagQ. 111. ^ 

SELL ^mas cards. 3Q w!lh name $1, 
unequalled. Also America's finest box Os- 
SOrtmenh Cents Kfic, Jiells SI. Worth. S3. 
Bampte on approval. National Greetings. 
Douglas Bldg., 3rd and Spring, LCs An- 
eeles. Calif. 

SELL Printing at cut prices. 2.0DQ buisL 
pees carde eI.SO: 1,600 envelcpee or state- 
ment. etc. SI .75; £5 printed sales bonks 
$1.59; 1,000- process embOsSEd cards 11.50; 
2.000 two- color labels, free holder £1.50: 
2,500 printed handbills £1.75: 50D book 
matches $1.50. One- third comm. Free 
outfit. Bargain Frtg. Co., IHH-F W. Madi- 
son. Chicago. _ 

EOXPORMS Will boost you financiriiy. 
Bpate, full time. Results most gratifying. 
3haw & Ban. BOX 282. Salem, Oregon. 

SALESMEN: We pay (5.W commission, 
pllii S1.50 bonus to inspect and! register 
filling statlonFt. protect them against hold- 
UPa and burglary. This la a sensation, for 
live wires. $20.00 dally average eernihgs. 
Write quick. National Anti-Crime UtilOn, 
Inc., Dept. 501. Carfhage, Missouri. 
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VOUR Own BulLi flTi{] other tree u I 
bonuft. plLt-i biir cub tiroflts fnr selling | 
^'CMir frtenejs line quality . ln^3l vidua] ly i 
inAdo to meLiurs Aults and i^vercoats Pap- 
ular now low priop riEigtt help tn&ke sale^, 
easy. ekcIusIve apart aiiiJ swlnir aiyles no 
extra charge. Elaborate aeleotion new fa]] 
and Winter materia]a and patterns. £jatts- 
f action or money back Euaranteed by r&- 
iiaftid ihsriy year old taiiaranj firm. Ko 
eHpeiience nct^ded- Samnlc outfit free. 
Jay rose dc Co.. Dept P-99, 330 South 
Wells. Chloflao. I I L 

ECLEEN-AIjL Palish. Modem aa tomar- 
row. PropoaJtlon, trial lOC. ■Quarter-Lino. 
Marathan, N. V. 

SIG Commissi cuift — eelillnK to stores ceh 
]p)oid pricing tlcketa, metal Shelt PVOPld'' 
Inff. To restaurants, meau covera, siei^- 
P. Pricing Press. 134 White St.. Wew Vor k. 

EXTRA MPTiey — Take orders for Per- 
ROnat ChriSitnia.i cards and Statlonerv. 
Kamea inscntKd. Also hin-raluc Sl-curd. 
osaortment ot tl.OO. Profit 50c, Experi- 
ence unnecessary. eSamptes free. Wal3&'ce 
Rrown. 335 Filth Ai-e., t5ept. P-34. New 
Vorfc City. 

SELL Busineas stalJOnery S2.Q3 thou- 
sand, business cards, boot matches, ndver- 
lisina Bumtued tape, restaurant necessl- 
lica, sal'cs books. aJTlcC supplies, pricing 
acts, advertisinit speclattles. ■in'T- comm. 
Free prcmluni deala. EalCyl TMJftfolio Ireo, 
David LLOnol Press. 312 So. Jiflitulton, 
I>?pt. KJ. C hio airP. _ ^ 

WDRLtJ'S Laraeat “direct iBellinR" book 
mat.eh factory oifer.a liberal daily eaTnlnprs 
callinir nn bufiinega places. Experience 
unnecessary — spare, full time. HlKb qual- 
ity. quick deliveries, low factory prices, 
Bpeclal leatures. nro boominir business. 
Repcala boost prices. Free kit — full In- 
st rUOtJytis. Maloh COrp. Of Altlr'Vlca. 3453 
Wtet 4 Bth^r . Depl^^^ CftftO. 

SELL Out new Kitchen Miller. Limll- 
lew. untOUCtn=^d tnarki^t. Secure exclusive 
city, count. f or stale dlatrlbuUon. Sample 
$l do poAtv>al<j. Kut-iKwIk Company, 5B49 
Ocean Vipw Drive, QakJand. California. 

SALESMEN, DlstrlbUtOns: 200 Itcma. 

brushes. mnpG. Marvelous, mairnctic brush, 
i xcels vacuum oleouer. Newny Crush Co.. 
Hartfor d. CbPP, 

EXCKPTIONAL Opportuiuty in open tcr- 
rltorlca. Uet paid for ah businc,^ii in VOUr 
district OS pijr fiictorv TcprcsentaUVe cait- 
Ine on radio and auto trade with Duaf 
Remote -Con'rols. Write Dual Remote Con- 
tro] Co.. Jnc„ 31T76 W. Warren, Wayrto. 
MiPlr 

BLADE3. Finest quality. Factory prtCOSf 
pos t paid. Ace Blades. BulTalQ. N ¥. 

New Speclalt" — Sells everr buslncia, and 
prolC?kJonal man. Four £13 sales daily 
pay weekly. Farrell cleared over 

il.flOP.M monthly. Write, F. E. Armstrcha, 
President. Dept. PM. Mobile, Ala. 

EXCELLENT Opportunity flellln*- put 
complete Jine uf brushes, largest CPtnmis- 
fiiona. Write far saEas plan. Wire Grip 
Sanitary Brush Cotnp&ny. 2300 5tb Ave., 
Hew York. 

ktoncy In ycur spare tfmo Lakibf 
sp^crlptions In' Popular MHnrhanlcS. UU- 
Umltod ppAslbillttcs, every family a proa- 
pect. Easy to aell. Bonus paid in addition 
In JibfiraJ cammissl on. Bend postcard far 
further detaUa today. Clrculatiph Dept.^ 
Popular kteohsnles Maeazlne. 200 E. On- 
farjp SL. Chicago. 



EDCC.tTIONAL AND INSTHfCTlON 



DRAFTSMEN Gel bSjT pay. Learn now, 
Partlfjlara freo. Monroe ln.^Utute. Alton, 
IJJiJIOlX, 

BECOME FTftCtlcal FClantlflc lnve«!tLga- 
tPr. MPilerp, lllmitrated course. Thorough 
EralnlP^ by farmer aeCtet .serv- 

ice, Particulars free. International Secret 
Service In.slitule, PM-D&. Hoboken, N, J. 



FOR An extremely prall tabic lifetime 
bP^lnens. aperatE a coIlBction- credit agen- 
cy, Free lalder. Cole AsaociateE, Syra- 
cuflc. N. Y, 



GOOD Pay. atcfld.y lob, Learn meat cut- 
tins ca.RL]y — Quickly. Essential bu^slnesii. 
People! must eat. Openings for trained 
men cyerywhcrc. miensivc ahart conrsB 
makes you fully quallTtcd union meat cut- 
ter 111 sli veefc. Free catalog. We fiBve 
t\a saleismen. National school of Meat 
Culling. Dept. U-3. Toledo. Ohio. ^ 

“SHORTTIANn Slmpliflod." eJ.QKf. FO- 
bctlc chart. ^4x36. Sflc. Slmmoua. Rocky 
111 ) 1 . Conn. 



WATCH ReiMlTlng Eb iteady prOfttabTe 
vat^, Exiacrts alvaya In demand. Vpu oan 
learn watchinakluH tiadc at home, spare 
tlma. New orl^liml inatrucUon sjEiam. 
Script cnfi raving courac lucludert Write 
far free dclails today I Nelk'Oii C'O.. J-2001 
Manhattan Building. Ctl1cag&. 

LEARN A trade In aviation— We offer 
coiirkca In alr'Craft vcldliut. aircraft ahcct 
metal, air piano and chiiIclo mocha nicJi, Fdp 
completE details, wrllc Aviation Industries 
Cd.. Bob 1161, WlclUta, Kamw. 

HLUFFRINT Readinjt onurse, complete, 
tl.QU postpaid. Details free. Sharvin Pub- 
llcatmnn. Box 116. Breath eilsvllle. Mary^ 
land, 

EE A detective, Elg money, everywhere, 
travel, complete course by mail. Costs 
amaalnnly httle. Free information. Lee 
t^chool of Detectives. 1333- A West Pico, 
Lna Angel'ea. 

PHOTO KnsTSvIna — Modem method, 
wiibuut expchslVE equipment. firuiKlc, 
Brialol. Teiineagee. _ _ _ 

ENROLL Now. decorating, paperhaUg- 
ing, graining, marbling, sign and pirtorlnl 
painEmg. Catalogue fiEC. Chicago Paint- 
ing GchodL 102 W. Lake Street, ChiCAHU. 



LEARN ProfESSlonal typing. Earn eitra 
money I Best mothotl. 52. complete. 
Moiirtoc Fa.ifhal], Azle, Texas . 

LEARN Waldtimaklng. Complete fn- 
structions S3.ED. Work models 6Dc. Cata- 
log wholesale Lool. material, watches 5c. 
Stewart's, '121 Olive, St. Loun, Mo. 

WRITE For rtEwspftperi — gain pleasute, 
good pay and perhaps fame. Full time or 
freelancing I part little I . Hundreds of 

slarlcs. articles, ideas, are needed in every 
Issue. Wc siiceesslully coach you bv mail. 
45 ycara newspaper experience — plenty of 
contacts for placing staduales. Tlie 
MlltfTa. Dept. HI. Carmel. CalifoTn ia. 

M,\5SAGE. Hydrothtrapp, dietetics, 
dtugicss tliempeutl'Ca. chiropody, taught 
bv mall. Evans Correspondence School, 
MoDteotPcry, Ala. 



LEARN Auto mechanics, body, repairing, 
wridins eiecificitv, rcfrieerauoB, niesel. 
Bt evias ob s, 3DPSA Ma in. K ansa s Cit y. Mo. 

TELEGRAPHY TauEhl thOrouKhty. Rftll- 
rcad rEtlremant act creating oppoTtunitEve 
for new operators. Ekpenses low. Catalog 
free. Dodge's Institute. Hiatt Ave., V'aipa- 
ralaP. Ind. 



GOV'T Jobs start M 260- 32 1 DO year. 
Men- Women age lS-50. Fortner examiner's 
tested method helps qualify you. Partic- 
ulars. list jobs free. Write Today. Patter- 
i^oti Bchool. 9C MoTcantlle PJdg., Roches- 
ter. N. Y 



secret IpvftSitigatlon- lExpeTiepcc un- 
necessary. Detective partlctilars free. 
George Wagner. M-2S40 Broadway. N. ¥. 



D1&5EL Instruction. Practical profes- 
slo-nal course. Biniply written. Contain.? 
valuable Information never before pub- 
lished. Bent postpaid anywhere In U. B. 
or Canada. S.T.5Q. J. C. MalPney, 36 W, 
Washington St., Chicago. 



PL.liVS. 8TOHI15I3, MANUSCRTl'TS 



3TORIEB. Novels Tevlsed. lyiMd for 
marketing. Wciton Tinncy, Wlnivsborq, 
Texas. 

BEG1NTHERB1 Make splendid incOma 
‘weekly writing. Details, stomp. Fame, 
Lathtop. Caiif. 



CAKTOONINO, CDMklERCiAl, aut. 

SHDWTARD writing, sign PArNTING 



HAVE Your own money making business. 
Learn show card wrlHnii. sign painting 
Write for details. Begley Specialty. ]4?SO 
BriHidway, New York. 



CA3H For your cartfMru- when you |eam 
bv opr method- National Cartoon Features, 
Box 1901. Dallas. Texas, 



PEN And Ink drawings. |.,et us draw 
ycur advertising and catalogue liluatra- 
tLuns, from photos, copies, or ab.lFcts. Best 
work and fair prices. Heraldic Btudios. 
1QI4P Oakdale Avebuc. Chicago, HI. 

AMATEUR CarlODhlSts ‘Wishing steady 
lncom<e copying and duplicating cartooua 
for Rdvertlsers. write Ad-i&ervlce, Argyl«, 
Wfseonssn. 



Make Art Pay.. Advanced art studento. 
SI. Ob. Popular Mechanics. E, Ontario 
Bt,. Chicago, 



ADVERTISING AGENCIES— LETTER 
WRITERS— FOR ADVERTISERS 



GALES Letters. 13.50. Guaranteed. 
Hut£l?ttcr, 41-44 DAVJca Bldg,, Dayton. 

Ohio. 

ADVERTISE: 24 Words in 35d'nc*rapa- 
per* tio. LUte free. AdverS4iilng Bureau, 

15.1 5- C Cottage Grove. Chicag o. 

INCH Display. ■47 syndicatea £1.50. Dcl- 

lingfT S. It2& West 17th, Lofl Angelea. 

" iasip PICTURE Post cards reproduced 
from any siee photo 311.00, One Inch ud- 
vcrtlsemciil DA back free. I'Oc f'Or samples 
and pride list. Dexter, 10 Mulh Gtreet, 

^arl_Rlvcf^ N._V. 

LEARH Advertising quickly at home. 
Easy PTactlcBl plan. No text books. Com- 
mon school edUilALian SUiBclem. Intercsl- 
Ing booklet and reqiHremcaU freir. Page- 
Diivls School of AdvertMlni?. 3601 Mlch- 

laau Avctiue. Dept, 343 c. Chicago. 

INCH Display advertisement 3i? maga- 
rJneA, year 124. wood 'a Facmlar gervice-i. 

Atlantic C ity. IN. J.> ^ 

SELL Ynur product through agents, mall 
order. Advertise newspapers, magaXlncs. 
PubUsheis' ratoG.. Snappy layout your Inoh 
advertisement if. Martin Advertising 
Agency. 171M Madison Aven ue, New York . 

SELL By biati? Wint~a(reiita> our 
"'guide-buok'' packed with helpful advice, 
ratas, publications, sent for stamp. Chi- 
cago Advertising Agency. 2QFK West Jack- 

soa. Chioagu. 

DIRECT- MAIL AdveitUing MTViMi. 
fialeii letten that sell- Mailing hsU. 
Omaha LUt de Letter Co., Boa 2172, South 

Omaha. Meb r. 

ADVERTIEINQ Placed all tuagakines, 
newspapen, radio. Lowest ratcii. Free 
service. 54 page rate book free. Baker 
AdvertlAlBg Agency, A- 169 W«t Madl»n. 
Chicago. Bucceiaora to Ankrum, Eatab- 

ll&ht^ 26 years. 

FREE— Hew Advertisers Bate Guide. +i 
nages. Includes everything, Lowi^t rates. 
B, H, Brown Advcrtulng Agency, I4D B. 
Dearborn, Chicago. 



BUSINESS SERVICE 



IX>3 ANGFLE3 Aflilreax. Forwarding 
eervlec. Peiilnujent. rcllublo. COfl f) ttr ntldL 

,*I Jllp.ht.hl'i:._^X. PI Bg-A. Lob A Ugelcfi: 

TURN Your Old and bad Accounts into 
cash, Free circular, Wright Service, 

Imler, Penn a. 

150 .'0(10 AGENTS. Cftuvaauera naaic-i. 
tlo.w thousand. (3.00 hutidrn'd New York 
mail addreav. i5.oo three months. Orau- 
iMird IS&O Bro adway. _ 

WASHINGTON, D. C., mall address and 
Phone messann. Individual sceretarJal 
B(!vv]CL‘. MAilliyr Her vice, suite 12!H. No. 
1J43 K g.t N orth vwt. Washlnfftou. P. C. 

MAIL Postearda from Washington, li. C. 
Send 35c foolfUl for Ehrce scenic postcards 
lien bOfl. Fill ADd return for mailing 
h(?rc. Ricp. 1320 Dal vert, Washington, 

n. c 

AD’VIEORY Enfrinecriug .SErvicB. Me- 
chanical, electrical, cliemioal and allied 
urobtems. bv mnn prcfesslonailv active m 
both, oractlcal and academic work. 11(17 

Tlme.q Sta r Tower, cmcitmatl. O}]io^ 

LET Us merchandise yoor hoU-Sehold 
ideas. Hoffman Lion Mills Co.. Inc.. Fall 

River. Mplm. 

UHic:.4.GO Mall addreM SI monthly. Your 
peraonal, buRlnesn mall forwarded dally. 
Eatehllalied 1918, General. 50 West Waah- 
Ington, 



UllHHER ST.^MFS AND OFFICE 
NVFTLIES 



2 LtNES 35 g. 3 — 35 c. CuaWoned. stamp 

Work. 1 . Ce ntemoTt, N. Y. 

CUSHION Mounted two Uiik 35c, each 
addmonal tine 10 c. stamp worka. Haat- 

iugw, Nfbr. 

TWO LLnrai 35c, 3 lines 35c. Newman, 

4343 Lei g h ton . Ljn'Mln ,. Wrbv. 

NEW MovablE lodexlug tab. 10(1 

125. $t. Adjuatabft, FaLerx pn, N. J, 

ORIGINAL Cushion mounted. One. two 
lines. 35c; three 35c; fotir 45c. Stamp 

Works. SI 4 Bradl ey, Pcaria. Hi. 

2 ' LINER S5c. 3 Lines 35c. Stamp WqrkA, 
Auburn. Ncbr. 



typewriters, duplicators. 
OFFICE DtVICi'S 



SA'V'E On duplicating auppUea. Buy alen- 
eila. ink£. ete. Direct. GhattUCk, 315 Third 
Avenue, Pituburgh. Fchna. 



POPULAR JAECKAmCS ADVERTISING SECTION 



4SA 



TNCREASB BusEness now, ''Enello- 
Kxaph'' Rotary Stencil Printer reprints 
thoU:SBnn<li everything ya-M tjpewriLe, hand- 
write, draw or trace- CoIefts. (lft.73 lo 
144. Term!), inn.'vtrated JltexaLure Irce to 
bli&Lne&3 or profc^i^'^lanAl men. FittabLirfh 
Ti'iM writer Supply , Department K-'Z, PltU- 

biirgh, Penna. 

NEW $3,75 Automatic adding maciiine. 

Fuilv euardnteed. Bassett, eck sofl-K, 

Aitadenfl. Ca lif or nj_% 

TYPE WRITERS . Adder, mlmeoBTaph. 
inultl^aph. addreascerapri. send Icr free 
lists of Tnachlnea that Wilt help YOU 4t 
half price. Pruitt. S8 Pruitt Bide., Ohh 
cafio. 



PUINTING^ MliLTICR.^FMlSfl, MIMEQ- 
GEtAfKlNO. OEMMEU LABELS 



a>a3tU IMITATION Typewrltlen letterii, 
12.30; letterheads, emelopcs. postcards, 
GaS CErculaffi. *l.0&: envelope alipa, 75c 
lOOD — Quantltlea. Batnples. Qoodprlnt, 

Harrlsoa bure. _Va 

lOm STICK ERB. Four Li cues Sdc. Cata- 
ICK label.*!, ep tra. Splck ard. M isscuri. 

PLATELE^ FnEtaved haslncsa cards; 
dlatlnctiwL send for ^lamplea. A. fl. 
GriorRia. 30 Ea-St Sjrd Btrcet, New Yort, 
W. Y. 

EHClftAVURE"'Prjhtln|i lOWML possible 
^rl^Sr Eumples iree. Eunco, Mohawh, 

11. M POSTPAID— 125 2(Tii^iind 

bond lettcrJlcadS and l^S enreJopea. Bcn- 
ncville. 007 West Roosevelt. Philadelphia. 

600 fwO-bOLOR Lctterheadi 11.03. 
Samples free. Colorprotia. Lamed Bldg.. 
Petre l E, 

HAMMERMILL Letterheads, miy color 
paper and ink. 300 O'.irKU. Si-40 pcmtpatd. 
30 tjiTM5 styles available. Free particulars. 
Woodr uff's. 2 i 7A Lewi s. Puluth, Minn. 

fis9 CIRCULARS. Envelopes, S3 30 — 
lOOO plus postaae. quantities cheaper. 
Warrior Press. North Blrmluffham, Ala- 
bama 

DE LU3EE Business cards— pro-emboased. 
Thinptate. lOOO — El. S3, postpaid, smnn'a 
shop. Bellflower. California, 

MULTICOLOR Prlnliiut. embossing. 
multLsraphlna. inexpenalvc, UnivErsal'K. 
303 Avor L__A%' e,,^ W ewarlE. W. J, 

lO.MKl— 3 kG circulars $4.05, Nandee 
labels, &,QOO — E1.9S. LctleihcadJ. envel- 
opes. LvPE writer letters , cards, etc. Free 
samples. Okayprint, Marlins Ferry, Qhlo, 

1000 ENVELOPES. 6U, 6^4, SI. 85; lO's 
>7.25. Alien. Fort Ed w ard, N. Y. 

VOUR PhoLo on >~oiir business card will 
make people temembet you — help vou .get 
Jobs! 25 glossy photographic cards. SlZC 
2x31!| with your picture 1" square, and 
name, addrees. btitiness, and plibnc set in 
ij-pe, onlj il. Mall photo (any EsJael, name, 
etc. (please print), with remittance fUd 
stamps). Studio Press. P.O. No. 355. 
Chicago. 



BOOK Matches — Printed ftSTiV wording. 
Carton. 60c postpaid. VanDom'S, Ottawa. 
lUJnoia. 



OOOD printing. Reasonable. State ypur 
Wants. Hamilton Printers. 1314 30. Ra- 
cine. Chicago, III. 

USE Printed sstationcry, 2Q0 e'-jiii 
bond letterhead!!. 2oo envelopes, both 
Bl.M, postpaid. Franklin Prlntery, 2932 
Terahing. Chica go. 

IDM BUSIN ESB Card! tl.OO post paid, 
SUperha Print, 912 Tnvme. Los Angelew. 
Calif. 



5Q0 FOUR Line gummed BCicJtEra, 

25c. Morlta Prl nterr, aaglnaw, Mich. 

NOTICE Our adv. on page t3?A. BOdk 
matchet nritUed rnr ypul Only il, do. San- 
derson Match Company, OtlAira. Illinois. 



FRINTINQ OUTFITS ANO SUPPLIES 



PRINT Your own cards, atatlqnery, clr- 
cularg. odvertlSiPfl. Save money. 
rulw furnished. Print for Othera, hla prof- 
its. Junior optflta t0.9D>. senior outfits 
tl7.M up. DetalU free. Kelsey Presses, 
E-Il, Meriden, Oonn. 

MAKE Fhbto-engraring putut youTseld 
Particulars free, Nu-ldcas. Carrollton, 
lllknelo. 



baroainb — Presses, type, euppIIeh. 
Send stamp. 15& Harvard. Cambridge, 
Mass. 



LONO Eatabliahod printers WarEhoua?, 
Big lisbi 3c. Landkg. Rkchland, Fcnna, 



HAND Presses, type and complete print- 
sunphes, Send atamp for catalog AUd 
new price list, P. PeiflEr A: Co.. Newark, 



BARGAINS, Presses, type. Lm Sc. Ex- 
change. E-15. 110 Dexter. Meriden. Conn. 



PATENT ATTOhNEVA 



INVENTORS— Time counts— Don't risk 
delay kn patenting yoyr inrentkon. Write 
for new 4$- page free booklet. '"Patent 
Gukde for the inventor.'' No char^tc for 
prellrnknary information. Clarence A. 
O'Brien and Hyman Berman. Regis tered 
Patent Attorneys. SS-X Adams BuLlrtidg, 
WashlTkBtoT k. D. C 

PATENTG. Gerald P Welch. Rfigiglered 
Patent AttorjU'y. planklnton Arcade, Mil- 
w.nul!ce. WlsconJiJn. 



INVENTORY: Send immediately lor your 
COp'les of our new free hooka, "Patent Pro- 
tection" and ''Buggestlpns on Selling flh 
Invention." Bixty-elgbt pages of interc;!t- 
iTlff facts. They tell how Patent Laws prO- 
ti-ct you: kind of sketch or model needed; 
elmpie stOP.s to take adLhout coat; how euC- 
ceasful iriventors have secured nnaOClal. 
Bsaiatance; show intcrcjie.lng inventions; 
illustrate important mechanical tnovo- 
menm, IVlth books we also send ItCC EvE-^ 
dience of Invention form to help establish 
data of dl£.cljO&urc. Prompt service, reason- 
able leea. special deferred payinciiL plan. 
StriciGEt srenecy. Forty-onc years" ocperl- 
cnCc. Highest rClcrfiicCi. Write US tudaj. 
Tike facts in our books arc wortli numey to 
the man with a good Invention. Addr<"s;: 
Victor J, Evans & Co.. Registered Patent 
Attorneys. 113-K Victor Building. Wash- 
ingt on. D. C. 

PATENTG Obtained through associated 
patent attorney. Write lor details. R. ^ S-. 
EnglneerlkiR Uo., Dept. M91. 17 East 42nd! 
Street. New Y orliC Clty^^ 

IN’VENTOHS; Get my new free book. 
Use my personal. conhOential patent sarv- 
Ice. ^end for free facta an patenting yqur 
Invention. Also sogjrestions on financing a 
patent application. ReaannahlE fees. De- 
ferred payments arranged. Write Hugh E. 
McMorroW. Registered Patent Attorney, 
Dept. 333 -B. Barrister Building. War!ihing- 
tull. D. C. 

PATENTS. Protect your idea by iccur* 
Ins free ''PrOOr of invention'' laldcr. Ex- 
ceptional [yersonal service. Established 
191X1. E. E. vroatnan, 871 Woodard Bldg., 
Washington, D. C. 



"INVEBTOR^S Guide,'' m mechanical 
movemchta. free; advises on y»aEEntlng. 
I^rlllng i-nyentLOna. Frank Lcdermann, 
Tribune Bids,, New Yort. 

L. P. RANDOLPH. 302- B Vlctar~~Bid^ 
WAsblngton, D. C. Low cost. Book and 
Information free, 



PATENTS. Booklet Ire*. Hlgh«at refer- 
ences. Best rcButt!. Fromptnesa assured. 
Watson E- CoJemaji, Patent Lawyer. 734; 
Ninth Gt. . Washington. D. C, 



INVENTORS— send for free booltltt 
"Patent-Sense." Information based on 
years Ckpcrience. Lacey A; Lacey. Dept. 
5A. 035 F St., washing tun. D. C. 



FOR INVEN’TOR!? 



IN^NTORB— Time CPunU— Don’t ilskt 
delay In patenting your invention. Write 
for new 4B-pftRC free booklet. "'Patent 
Guide for ihfl Inventor." No charge lor 
preTlminary information, Clarence A. 
O'Brien and Hyman Berman. RagJ.slered 
Patent Altorney.s. 50-X Adams Bulldlns, 
WEishlngtoii. D. C. 



NOTICE — Valuable information for in- 
ventors. Time and mpner saved, list of 
l.frDG picked patent buyer.s. Bast metht^ 
ol pr4%cntinR pu Lents for sale, Also, list of 
Unpatented idea buyers. The way. and 
place to obtain financial aaslstanco. All 
the above inlpimutlon for SI. 04. Rova! 
Keystone Enterprise. Box 192, Berry vElle. 
Ark. 

INVENTION Bales Bulletin dcseribing 
pi'or 504 khvcntlons. showing how 'we aell 
inventions, natenled or unpatoiited. with 
baoklft and particular? free. Fgtentec Sys- 
tem. 9443 Pleasant. Chicago. 



PATENTED Invention drawings” 
SI- Centofauti. 35 South Pearl, Youngs^ 
town. Ohio. 



inventing Taught at your home by 
Trofimov Bchoot of Inventive Practice, 
Hanna RtJ.. WItlouallb.V, Ohio. 



WE Locate buyer? meritorious patented, 
unpa tented Ini'entiaika. If will aell, reply 
ImmE’diately. DeaertpLive booklet free. 
Invcntlun Reporter, 5A-1123S Bnulh Falr- 
fleld. Chicago. 

PROTECT Your ihventlDns from the 
hand.a of Others at the cost of good neck- 
tie. Send dollar bill for full infotmatlon, 
AbsotuLelv guaranteed. Carlyle Oliver Co., 
Vermo t] tv lllc. Mio hl Ban 

INVEKTORB — Send for 72-page boPkt Oh 
patents. ReaaDnable terms, ^nackentiaua 
treatment to Inventors. L. F. Randolph, 
negistared Patent Attomej. 30S-E1 Vleiflf 

Ij l^dg., WBahkn gton. D, C. ^ 

HAVE YOU ft sound, practical invencton 
for sale, patented or unpatented? If SO, 
write Chartered Institute of American In- 
ventors. Dept , 4- A. Washington. D, C- 

INVENTORS; Front 6y your invention. 
A practical talk to inventory by an ex- 
perienoed manufacturer. Our 08 page 
booklet '“Mind vs. Matter'" mailed upon 
receipt of S5c. Rex Eogineering Co., Cln- 
clnnatl. Ohio. Dept, p. 

inventors: "Making Inventlgna 

Pay,'' our 33-page lllu:9trated book, mailed 
upon receipt at 3c postage. CrBscent Tool 
Cn., Dept, S, Cinclnnasl. Ohio, 

I SELL Patents. Established In 1949- 
Charles A. Scott. 7T3FM Oar^an Ave,, 
Rochester. N_ Y. 

INVENTORS — Protect yaur iaventJOh 
for a few cents without Immediate and 
expensive patenting. Details free. Llhd- 
leys. Box 5S8, Eakoma, Indiana, 



INVKNTtONS WANTED 



LET Us market your Inventions. Write 
for free bulletin. R. ^ Q. EngineerinK Cb.. 
Dept. M92. 17 East 42nd Gtrect. New 'iTork 
City. _ 

WANTED — Meritorious palcflted, unpst- 
ented Inventlonji. Booklet free. Invention 
Reporter, 5B-11Z55 Bo, Fai rfield . chtcago- 

CA3H For inventions patented or un- 
patmted. Stamp appreciated. Mr. Ball, 
9441-A Pleasant. Chicago. 

GMALL Inventions Wanted by manulnc- 
turers. ril help you aril your knvcntloTi, 
Write for free etrcnJar. Stanley Hull, 
782Q-K Euclid Avehue, Cleveland. Ohio. 

SIMPLE. Praetica] inventions wanted by 
manufacturers, patented Or UnpAtentedl. 
For infarmatlon write Chartered Institute 
of American Ini'cntbr^, Dept. 4-D. Wash- 
ington. D. C. 



PATENTS FOR SALE 



TRIPLE Purpose v acuum cleaner. EinLt 
SeUlage. C.C.C. Co. 5S4. Btanfleld, Ore, 

PATENTS For sale: To mannfacturaca 
onlji'; New Abell type electrical aerlw mul- 
UdIc transformer unit, CoH hoi and other 
inventions from electrician, Victor A, 
Lat'ave. RnntQuI. Illinois. 



ROLLER Shale brake patriU. brakes acid 
Acuariitely. Box 1S3. Wavne. penna, 

NEW Trailer hitch. Unhook 10 .seeonda. 
Need tnanulflcturer. Write Stanley Walker, 
Box 84. Route s. Alma, Michigan. 



PATENTS. American and Canadian. 
Plk welgnimc macuinw. Awarded allTieT 
medftl Roval Lancashire .show. Enquiries: 
Robinson Hro!!.. Leeds. 4. England. 



MAOUINI For pulling lodged steel out 
of hai^rock and npw type transom opener. 
Hjalmar Gundquist. BqX 1475, Juneau, 
Alaska. 

SGREWLESS Attachment Plug. Mar- 
garet Dudte. 2lD3 Colorado Ave.. Cotonufo 
Bprinfls. Colorado. 

TRIPLE Duty household article of fur- 
niture — practical, unique, patented. Suit- 
able for progressive furniture manufactur- 
er. Atelier. 422 Blatl, Denver. Colo. 



MANUFACTURERS; For pew producti 
or prqfl table manufacturing opporCunitlea, 
inquire. Invention Reporter. 5C-1123G i^, 
Fairfield, Chicago. 



SNOW Shield, for car rear window. 
Lewis Jones, 1604 Gt. Agnea Ave., Utica, 
H, Y, 



SELL Your patent through a small cIhs- 
lS.ed ad in Popular Mechanics. Mon? In- 
ventors havr tound buyers in this way. 
A3k me for proof— I'll ehtdiy tend it to yon. 
F. W. Johnson. Manager Classlfled Adver- 
tlsliij. 304 E Ontario St., Chieago. 
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POPULAR MECHANICS AUVERTISIJNG SECTION 



MANL'FACTUEINC 



MANUFACTUEilNCI. Dies. fcL&inpLnBS, 
models, or me7]torliOua xtroductfi on liberal 
tCffllS. wrtte stinlw L- Olatnb, Dual Re- 
m&Le Control ca.. luo-, SmS W, Warren. 
Wliv n e. Mic h, 

INVENTIONS Manufactured by an e^t- 
jMriejaced comj;9aii!i', in quantity at low 
cq&c. MetaJ spcelaltieji, novelties, Etamp- 
IniSn diri, and models. Free eatlmates. 
Our booklet ''Mind V3. Matter" sent upon 
receipt of 25c. Rcit EngJiieenag Cn. cm- 
ctnaan. Obio. Dept, c 

INVENT] ON!3 ^ Manulactured In AUV 
qiianllrv at low coGt by old establLthed 
company. Stamp] DitS. metal speelalUeji, 
dies, modela, etc. Free estimates. Send 
Ipr catalog. Crescent Tool Co., Dept. X, 
Cincinnati. Ohio. 



MOOCLS AND MODEL SUPPLIES 



Catalogue Of orcr +0 cneLne^, cast- 
inBfl.. supplies. 25c. Refunded. HowardCO. 
A-S4I7 North Ashlatid, CiliCOiffO. 

speed! Model power boats! Raclilit 
bull construction bit*. All classes. En- 
Eine?!. accesBorlK. Cruiser kit. Free lit- 
erature. St. Louts Model: Soat Col. Clay- 
ton . St^Loul a. M o. 

FREE Model AimiAnc cutalaff. itas and 
rubber model supplies. Leader. So. 
paineii. Chleako. Dept P5. 

WE £ulld working models which will 
"put over ’ your ideas. We oiler complete 
service from design] nir to markeung. 
Write for ' '4- Points or Service" bulletin. 
R, A: S. Eniitlneerih# Go.. Dept. M33. 17 
4?nd Street. N ew York Cit y,, 

HAVE Your models, insect sped mens, 
micro slides photoaraphed size 4x14, tl.54. 
write Wheeler. B734 N. Western. Chicago. 

CARVED Hull ahjn model kits. Shin 
and yacht model flttlnKS'r model vacbt 
sails. Illustrated catalcff 2Qc. A. J. Fish- 
Cf, J0O2-M Etowah Ave.. Royal Qak. Mich. 

MODELS — Your Ideas develoned into 
practical working madelK, $4 years suc- 
cessful experience; thousands Of satisfied 
custamars. Confidential service guaran- 
teed. Banlc references. Send 3o pcGtaHRc 
for our larite booklet — "Making Ibyentfona 
Pay." Crescent Tool Co.. Dept. Y. Cm- 
cliinatr, Ohio. 



MODELS — Practical models put over 
yOur Ideas. We develop models from the 
crude to perfect working devices. Your 
Idea mlsbt have large Commercial value. 
Services cohHdsntla]. Bank nclerences. 
Registered graduate engineers at your 
service. Send 25e for our GS pugi^ booklet 
"M'ind vs. Matter.” ReX EngEUcerLng Co.. 
Cincinnati, Ohio. Dept. B. 



BLUEPRINT^ AXa rLANff 



PURPLEMARTIN Birdhouse blueprantfl 
*1.00. Albert Fublishem, Eb£ 24, Dcs 
Plaines. lUlnois. 



HOME CRAFTSMEN 



SPARROW Trap plana, 25c. Prank 
Shilling, 141 7-P Dueber, Canton, Ohio. 



LEATHERCRAFTSMEN— Write for free 
lltstructluns and price list of leather, tools, 
etc. Sample carcbi 5c. Wilder & Co., Dept. 
1404 Crosby Qit.. Chicago. Dl. 



23 LAWN Ornament patterns 25c coin. 
Strother, Box 3B3-R, EeliiUcton. West Vlr- 
Eipla, 



SCULPTOR Model plaques, bookends, 
flgUTen. to order, makes any Wood carvSnE. 
Box 4*1, LeomlnsLcr. Maas. 



Let Me do your wood-turning job. Free 
preliminary Mtlmatea. Romaine Harsh- 
man. Sullivan. Illinois, 



FORTY Superb halftone lllpstra Eion; 
new deelgna novelty furniture' of pljTfoocl, 
with pattern price list and credit coupon, 
idp. Wo-Met Mfg. Co.. Ashburn. Georgia. 



MAKE It Yourself — Hundreds of prac- 
tical and useful devices described in our 
big book, Plain Instruction.'), and lUpstra' 
tlqns show you how. Save money on things 
lor yourself or make proCit Ecllihg to oth- 
«n. 9CH9 articles. pages. 823 lllustra- 
tiona. *3 postpaid. Popular Meebanlca 
Press, Room (C391. 244 E. Ontario &t., 
Chicago. 



MEXICAN Wood nijveltlfiB easily made. 
Our 20 Mexican patterns and in'itructiqn^ 
l^C- Mexican Ar ts Cralta. Eagle Pass. Tex. 



NAUTICAL clearettfi dlapenwr amacks 
of tho sea. Blue print four inch all metal 
Obipfl wheel. Fifty centa coin. Hebert. BOX 
■G2. station "S." Srooklyn. W. Y. 

20 LAWN Ornament pattenu 3DO, 30 
novelty patterns 3Dc. 14 slLhOUettO pat- 
terns 34c. 15 lawn ornament patterns dif- 
ferent from those above 30c. All for tl.OD. 
Modern Wpcdcralt. .^anlnaw. Michigan. 



FOR THE HOME 



Patented Plumbing Jiuaner cleans 
elngg^ drains instantly. Uses v;ater orea- 
sure from any faucet. Fits aln1t. bathtubs, 
toilets. Easy to use. WorlW wonders. ?l.n0 
prepaid. Boyce Company. noi201, Venice. 
California. 



LARGE Bhlos Wheel Osh tray *1,25- Pa- 
per knJft; I1.D4. Both solid walnut, hand 
lumed. inlaid with boautiful contrasting 
Minnesota hardwowls. $hatUick. Altura. 
Minn. 



OLD COLD, WATCHES, JEWELRY, 
PRECIOUS STONES 



WATCH Fart,'!, tools, buppUpa. Write 
lor price list 43. Dean Company. 4T Hoe- 
sau Street, Nevf York. 



AGATEB. Qems. minerals. eolid 

sterling silver agate rings *4.54. 20 genu* 
Inr rough gemstones and priceiiat tLOC. 
Hill. Route 7, Salem. Oregon. 

AUSTRALIA'S Lovely opals. Illustrated 
catalogue free, Oocid ^election *5.00. Nor- 
man Seward. Melbourne, AusLralla. 

ErLOtN, Waltham. Hamilton watehM. 
Make bljt money. *3.43. Send for free Jew- 
elry catalog. Plymouth Jewelry Exchange. 
14'3-B Caival &L. Mew York. 



HIGHEST Prices for old gold— Mall your 
teeth, watches. Jewelry. 14Q'';f< full cazll 
value mailed day Shipment received. Bat- 
lefactipn giiaranteod or artlclca Cheerfuliy 
returned. InlormaCJon free. Chicago Gotd 
Smeltiog Company. 3O0-P Champlain 
Building, Chicago. 



S044 REBUILT Elgin, Waltham. 
toh watches. Also ladles, genta wrist 
watohet. Make blc money] 13 T Jewel , 
Elgin or Waltham. «.T5l Ifl eiae. Jewel, 
*7.60. 3chd for free watch and diamond 
cataloflue. The New York Jobbers. Dept. 
M. 74 Bowery, New York. N. Y. 



OOLD tl* Ounce, Ship old geld teeth, 
crawni, Jewelry, watches — receive cash by 
reEprn mail. Satisfaction Ruajanteed- FteC 
Information. Dr. Welsbcrg'a Gold Rebn- 
ing Co.. 154Q-Q Hennepin. Minneapolis, 
M Inn. 



WATCnMAKERS' Supplies, toole, 
watches. Bold — purchaBeq. Ben Begal 
Company. 5 Eo. Wabsah. Chicago. 



TOBACCO 



GUARANTEED: Chtatvlte. plpt or chew- 
ing. 3 lbs. il.ftD, tfln *1.7S. Pay when re- 
CTiired. Pipe and box Cigars Inrc. RiV-ci 
Tobacco Co.. Paducah. Ky. 

LOOK! Try cheaper tobacco! Then tasto 
our milder golden smoking or rich ripe 
chewing, four poumhi. postoald, *1.00. 
Riverside Ranch. 201. Hassel. KentLicky. 



FOR S. ALE— MISCELLANEOUS 



SCOTCH Twevds. *3 va'-d Qinnkcts 
se.95. Tailored topcoats *19. P5. Dime 
brings sump] PS and "ConSiUmers’ Digest" 
expose. "What's vvrong with Men 'a Cloth- 
ing?". Bridge Mill, Oaloahlels. Scotland. 
Agents Wanted. 



FERSONAL 



YOUR Eyes trained to ovcTeome week- 
neas, astigmatiacn, nearxightednesa with- 
out glasses. Complete euarantcfd couroe 
it. 00. Eyesight Improvement. Box 193, 
Hamilton, Ohio. 

ATHLETE'S Foot cured quickly, easily, 
permanently. *1. BOix 91 98- A. Blatlnn S. 
Los Angeles. 

HAY FPvct abeOluLely e topped with 
Clark e^B Naaa! Filter. Worn Invisibly In 
the noaa. Details. 3c. 701 Rjdge Ave., 

PlttebiirRh, 



I OETTINO Bald? Amazing European 
remedy. 34 day treatment, S4c, Bennett 
■ LaboratOrlea, Box 2DS. Palmg, California. 



WIN Prize money T Booklet — “SucceMful 
Cpnteatmg" — shows how. IDc postpaid. 
Bulletin listing *244,440.44 prizes includ- 
ed. World PubliflheTV, -4515-0 Cottage 
Grove. Chicago. 



NERVOUS? Fears'^ DL-pressed? Affllct- 
od? Free helplLLl Infonuatlon. Nprman 
FetngPtd, Psychologist, Olbce 15, 38 Bhir- 
J.CV Etrcft. ’Worcester, Moss. ^ 

EVERYMAN'S Legal Manual. Autliort- 
tativc advice. *i. 0 D, Popular Mechanics, 
204 E. Outario St.. Chicago. 



MISCELL A NEOU« 



CIVIL Service home study courses, pre- 
paring for cmmlnatlpna any or all sixteen 
government pOsitluns. 344 lE^osons with 
arLiwars. eKplanaLions. Closliig-out slight- 
ly Iraoerfect tets *13.50 tomplctc— while 
they lost. If not pleased, return Within 
five days— money refunded. No COD. 
American Institute. Bos 212. Deniso-n, 
Texag. 



HAND- WOVEN Tlea *1, Write for free 
Baniplo ol Lie material and 32 colored nlc- 
tiqres of patterns. Log Cabin Hand Weay- 
erg, II fobL Road. Qreeon C i ty, Ore gon . 

WHY Be bothered by rats? My new 
non-potionoun cxlcrminator drlvea them 
outside to die. Send 64c. Ferret. Bos 151, 
Kansas Clti'. Missouri. 



EMBOSSED Signs for exclusive shoos 
and mamifacturers. Any color. 5am cle 
with ypur copy 25c prepaid, Blgnqgraf. 
73& Cole. Ban F raheiscp. Calif. 

BE A good convereatlonalist! Oair prac- 
tical course "How to Become a Dood Oon- 
versatlonallst" teaches >'ou how. Detalla 
free. Nunkers Company, Box 434. Colo- 
rado Springs, Colorado. 



SWAPPERS! Collectors! Join now. Oct 
best swap offers In U. B. 3 months mem- 
bership 25e. Bend list ycoir articles t^ay. 
National Swappers Club. North Blrmlng- 
ham, Ala. 

POFE Pius XI and XII. 9". artistically 
acutetured and bcsutlf-ujly finished. tl.54i 
each, Free Photo, Box Ail, Leoralnater, 
Ma.s.<! . 

GOOD Eyesight without glasses. No 
drugs. A. Jaeobion. Upsala. Minnesota. 



CASH For used microacQp?x. binoculars, 
slide rulea, drawing aolenttfio Jn^itru- 
ments. ottneras, shotguns, golf seta. W^te 
details. Elman'^s 2342 Van Buren, Chi- 
cago, 



NAHON'E Capita] souvenirs. Wfl?hEng- 
tou monument <marblltel 75c. capital, 
Lincoln tncmoTla], White House twhito 
metal) *1.04 each. Rico. 1*34 Calvert, 
Was hington. D. C. 

STANDARD Electric lamp Insect killer. 
*2.40 up. Literature fr^, 5aU0T Bros., 
5an Leandro. Calif. 



HATS — De.strpr these dtstroj'era without 
traps Or poison. My aecret. Send dime. 
M. E. Faliher, Mulfkn, Idaho. 

AMATEUR TftttMlnjf OUtflta. Illustrat- 
ed Hat free. Tatuoo. SJl South State. Chi- 
cago. 

COaTS Of nriPS and crests, csorrcetlj 
painted In cqIotr or blfcCl! and white, from 
heraldic deacrlption or furnished copv. 
610.00 and up. Highest grade work. Her- 
aldic StudioK, 19 IIP Oakdale Avenue, Chi- 
oago. 111. 

TATTOOING Outfits. sijppJlca, iflus- 
trati'd JleL free. Percy Waters, AlU1l£ton. 
Alabama. 

REFINE Used gi| without coat. PartlCU- 
mra. F. Oerwln, Fairview, Okiahoma. 

AMATEUR Cartoonists wishing stead? 
Income copying and duplicating cArtaoiu 
for advertisers, write Ad-Servlcc, Argylc. 
Wisconsin. 

SWAPPER'S Priend. R4, Salhie. Mlch- 
Igan. Interests swappers, collectors. &0c 
year, sample I4c. 



] 4.400 MONEY-MAKING Formulas. Tells 
you how to make and sell almost every- 
thing under the sun; costncLfcs, mueiJage, 
anti-freexe apluUDns. battery solution. 
bEveragcE, cheene. chewing gum, cleaning 
nrepamtions, extracts, hair prebaratloha. 
inks, bluing, leather polish, mirmrs. per- 
fumes, pollkhes, tyieowriLer ribEKuOfl:. carbou 
paper, washing powders, liquid Eoap. and 
hundred* of Other ptofi table aTilcJea. *4 
postpaid, Popular Mechanics Press, Room 
(C3&L 304 E. Ontarin Bt. ChJea^. 
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' Krnngc dcd tlw i 

ancicnti paucu? WHcrt tvu (h« 
tWrCc of tnpwlrdgr that made il poaf tbfe for 
f them to perfoem nutaefei? Wen ihue pi^ 
fcnHid leerttt burned iritb AnClcUl libranevi 
: or are they burkd beneath cnimbling TempTe 
^ wallt? These mh men. of the pasr hnesv the 
j myir«i£) of Jife+ af>d perional power. This 
j witdom H not lort— it is withheld from the 
tna». If is cifFeeed freely TO YOU if, with 
M open miiidh you widi to itep out of 
^ she rui of monotofKMia existence and 

lA| master your life. 

THIf FPiC BOOK 

It Man'a intolerance hai at times inept his 
■i achievement* from the face of the earth, yef 
E- ferret brtiherhooJi have preserved chii sac- 
* red wiKlom of the ages. The Rosjcrudaits, 
ene pf the^c andent Motherhoods, INVITE 
YOU to write and Kcure a free copy of ^The 

I ScCrcf Heritage." It will point out how yw 
may receive ag,e-oJ4 irudii. Voui can learn, 
lo MAKE YOUR LIFE ANEW— the 
fulfillment of your ideals awaitj - 

you. Addrrsii 

Scribe L-N+T, 



^ine Kosicrucians 

5 — AMORC — 

..SAN JOSE, CALIFORNIA 

r Ilia BemenKUH are HOT «r«Ugl(nB 4W&Au.atlaa 



HOW ’{^fAOSERMiZE 



8 oLO«V*^ 1 NT 525 ^ 

CAMERA 
FINISHING 



A FROnatlOT>!lt money Aa,vlnK oHW for 
rjuidJd (.Ijitiiern fmre. Itotl dGvulOpea 
FIVE UUAIN' JLi]J S BIG ZH H 3M 

glrjsjy prints lor ?.5o pootp*lfl. A 

nnwraltEU^t fliirvlpe tor canrUd’emuijriui IncHlElEtiif 35m Vest lYtekeL 
i:>7 nsn nnd smjilttT. tietiil -J5C t™inl [(if (vUi'-h spt of h — SoEiil Wowl 
lit EXF. i«c — liXl*. FT L 3 . PTiiJTtIt'T hLUYfCL] 

CAHEHD PICTURE SERVICE 

540-F Lahti Short Privt. ChkaBa, IlliiiaU 



PjiSrf Oif f^iTCAS>&-..OK Wiitli JOOAf f 



for MORE PAY team 

Mit 

£NGt- 
HEER 

GET READY FOR PROSPLIUTT PAY. 1 ’MU tnln 
yon at ytmf lium-u by EGiil on lYaciinal Draftiui until 
IN POflITl(>^!, Dt jrteiMim you for JlPiTTEll PAT oa the Job 
you hare. All ttsola and dnmiTtET table nsetit at oUCO IE JQU enroll 
pow. WRITE FOR FREE UOOSC. <?iwi your 
ENaiHC£R DCBE DIv. 33TA Lill«rtyville, HL 



Only 16 c A Day 

Puts TYiis Arc Welder 

IN YOUR SHOP 



WORKS OH 110-VOLT A 0. 

Ke* H leEAfl'Y iceumy biirsiti]r,]i3MTntc'Fy, 
hen* -^wIi.pIkiv lepiir atan.^ 

>«! f« 4 oVy to ■tlOfd r- cketria 

iof HrriDe. RemM-truW* N*# Ctmimiioweoltli 
Am WvUw Tfr-trCt^nxif* tor ifci 

adar. ]D*tuit-alMncvhoi>tBiilB-vir, HliwfSdltv 
■ EXTKA M)1T beat far wdd- 



(h mi' 15*1.1 ihaiA mfUld. ALL mHp innilttad w3lb iniKiiiai iww rULE 

GtAM^ItW (M>rfT!StfOUli-DUTT wdAinE und wfli-pJEte imtectKifi ««hthI numAtue. 
uid (ufTMi^ k|ti or rot AIIHO'IL't''TE OUaHAM TFlBr 

U 6 E Ir ANTfWTIli'RlS, JHinplT »li«: i»la 1 I 9 -VdI 6 WMbet ti*!.* o«l!f fi* rt*ti aa 
boar lo opnle. Em^ to ilrllEr Md pr^ i^eiuaikiual tow prkE iaalwln Hrtm^ 
eialdliic CoblM, ELoctrodB lloldn'. Weld™ ll=Kt^ «*ail touiiwttopu. et«. Notlims 
«Uoto.hur, .^lopUkHmliicowKrprikRtiA ]>p j.'oW'OO'nwpWtiU'- Oct Cmaeilete Iroa oelnM 

ftHMiirtallh Haiidatlirlic Cary., DayL B-11, fHI Parh Laifi, Ciadiiafi, Ofala 



- ♦ 

^$ 0 % 

30 DAVf trial 

SASyPAYFlAif 

14-TUBE 

CONSOLE 

COMPLETE 



miDWEST RADIO CORPORATION 

Pept, l5-C ClwcIniMitip Ohio 



S MIDWEST RADIO 
CORPORATION 
i Ctficlflnatlp Ohio Kmn*. 
I b*pt la-O 

I Qieiid rw T«T new 

I F H. E B cataltw, 

* ctHBuleta details 
I nf jmttr hCberaJ SO- 

IdarTHal ail«f , 

wIkiI^ 



Kam*. 


i 

1 


TOwil.^,. 


1 

.,-Stata J 



Usee-Avante M«i.La Euy Extra Untiej^ 
dwell ben \ 1 fer 



c 



WITH 



ADAnATIOH 



Hirers today’s biE^est radio 
value — the 1S40 TELRVTSIUW- 
adapted Midwest at cenaatJon- 
ally low factory-to-yoit price* 
Wow enjoy exciting world-wfda 
receptinn. Ahsoluto Cntisfactiofi 
£uarcnteed on money-back batis. 
Send 1 c postcard for FREE 
1940 Catalog. fUeor-agents 
iaak« easy extra moiieyl) 

¥E*4D TRAQE-IH allqwahce 
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Full Sizii 
10 lits. Ions 

Directions for usin^^ 




i it solving 
m a i h e ^ 
mafxcal 
irohleias 



SLIDE RULE 

yjissf 



by accepting this 
amazing offer now 



• • • oi 

mm practical 




ACCURATE— NICELY 
FINISHED 

Has all the scales 
of 



.sHcJe EASY and ENTERTAINING 



A $400 



RULE 



'M'EVER before — and probably never again — a fine* full-size slide 
’ rule fr#*/ Genuine Manheim type in nicely finished wood with 
calibrations in contrasting black on white, accurate indicator 
with reading lens that magnifies* Has A, B* C, Dt K, S, T, and L 
scales as on expensive slide rules costing $1.00 or more, and in 
addition, an inch scale, millimeter scale and table of equivalents' 
This valuable slide rule, with directions for use, is yours free if you 
accept our offer on this marvelous new book, "Speed and Fun 
with Figures, that makes practical math- 
ematics positively easy and entertaining. 



Hundreds of Milhematicaj ShorhCub 
"Lightning Cateu^atort'' Secrets Revealed 



Why waste time with roundabout labori- 
ous methods of calculation? Why scrawl 
endless figures on paper to get the answer, 
and then not be sure you arc right? Learn 
the shortcuts! Make mathematics exhila- 
rating, practical^ useful in your daily work) 

Part 1 of this great book gives the proved methods used by 
lightning calculators to solve difficult problems Insl^ntly^ 

Marvelous Aid of Slide Rule Made Clear 

Multiplication and division are no trick at all, complicated 
roots and powers, trignometric and reciprocal functions are 
easy — -with the slide rule, Part 2 of this book shows 
you how simple it all is* 




3 BOOKS 
Rapid 
Arithmetic 
Slide Rule 
Manual 
Reeremtions 
Mathematics 
ILLUSTRATED 
Cloth Bound 



MithemaliB As Reorutbrn— Pazilu, Tricky EIa 

"The Moon Hoai,'* the “School Girl Froblerm," ''Cuttle 
Problem of Arttiimedrs’^ aod hunr^rcdji of other mBthemat-^ 
leal triclca given in Part 3 aRbrd endless BinUEKmait duid 
cduicBtioii, too, 

EXAMINE FREE— SUde Rule Inclcided If You Ad Promptiy 

^^Speed and Piin with Figures'* combines three books that 
Mid for $^.75 into onp volume for only Send no money* 

Examine the book 5 days FREE, Then return it or «nd 
£1.30 and $^1.00 a month for two months ($3*SD Lti aU)* Slide 
rule included Tree if you act nrica,' 



SEhfO 'iO MONEY- MAIL THIS COUPON - SLIDE RULE FREE 



Mail Now— Slide Rule FREE 

D* Van Nottrand Company, lnc*, F«irth Are,, tiawVerfc City 

ftcnil FUJt waif ati .S lYAYH 

APrHOVAL and IneLufle the £fUde jluEe FRE£>. AL the CIKl Ot 
A riayn I Wtll return the EbJpiiient or ««end and SIJK) 1 montti 

for tTTU InOlilh^ 93.hC In atL 



prlvilema .) 
Xsme. 



tis- 



iltHeaunt for i'a»h* pame retiirp 
PM tLaa 



Addrem,, 

CUV .State. ... 

lletPTEnee. . 

Addrcaa. * * 

□ for FftFF* OAT A LOO of he®t hoakE of prSDtlcal inAtrue^ 
Mon and technkal Intnnnatioa, fhenh here. If you do not want 
Spifit artfl vicll Inures crora aiit para^sph al lelt. 



TFAen icrttfjajT' ndrcriiaerB; please fiCMtton FojJH^ar MedtaBiVs 




Popular Mechanics Magazine 

A iTEai STEREO IN U. S. PATENT OFFICE AnO CANAOA 

WRITTEM so YOU CAN UNDERSTAND rT 




Vol. 72 



— - fjrrj 

Bv David Sarnoff 



R^dio 



President 



SEPTEMBER, 1939 



onlific gufirdianjs^ television 
has just been graduated from 
this protective environment, 
and has been thrust out to 
make its way in the world. 
’WTiat will it offer to mankind, 
and what response will man- 
kind make to it? 

One by one the shackles 
that chained man to the lim- 
ited sphere of his own mind 
and his immediate neighbor- 
hood have been struck from 
him* Today with the aid of 
modern means of transporta- 
tion he can move his body 
about rapidly, easily and at 
will; he can enlarge Iho pow- 



No* 3 



Bifttomj Dovfd Sarnoff delivtrs tpttch nt ro rfr fithilsf camera and wound 

iriStraments pick vp scene. Abavef the teleeiwian image reeeii^d eight m^es aWay 







POPULAR MECHANICS 



322 





ers of his hands and arms 
thousands of times with 
the help of machines; he 
can extend his voice by 
radio to other men 
throughout the worlds and 
hear them in return. Now 
the last shackle is being 
broken; through televi- 
sion his eyesight promises 
to become all-embracing 
and world- wide. And not 
only is he given the pow- 
er to see at a distance 
those things which may 
be evident within the 
limited spectrum of the 
visible rays of light, but 
also those which hereto- 
fore have been invisible 
because they could only 
be perceived through the 
use of waves outside the 
visible region. 

Television will finally 
bring to people in their 
homes, for the first lime 
in history, a complete 
means of instantaneous 
participation in the sights 
and sounds of the entire 
outer world. It will be 
more realistic than a mo- 
tion picture^ because il 



will project the present 
instead of the past. Aural 
radio already has demon- 
strated the greatly height- 
ened psychological signif- 
icance, to the listener, of 
feeling that he is present 
- at the radio performance^ 
as a member of an audi- 
ence listening to living 
performers, The sensa- 
tion that one ^ isjf parti ci- 
patiilg In an event actu- 
ally taking place at the 
precise moment of hear- 
ing it is quite different 
and much more intense 
than the sensation one 
has in witnessing a sound 
picture or hearing a rec- 
ord of the same event,, 
later on. With the advent 
of television, the com- 
bined emotional results of 
both seeing and hearing 
an event or a perform- 
ance at the instant of its 



watching tcfcc'ifiDft pictures an indirect mirror umler tid of 

rtCeiverf which has tufelve^inch kinescope arid thirty-£tx tubes. Center^ 
the kinescope receiving tube anif icertoscaper ^^eye^' of transmitter. BeloWf. 
mobite teievision stotiafi which picks up image and roun^f m the fietd 



occurrence become new 
to be reckoned 
ith, and they will be 
greater forces than 
those aroused by audition 
The emotional ap- 
of pictures to the 
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Topf drawing at tttevisian itudia. Uppmr right, control rm/m tiihera angi^ 
ne«rc manitor braadcasta. Below, raaeiving and transmitting antennas 



maiiij of people is every- 
where apparent We have 
only to regard the success 
of motion pictures, tab- 
loid newspapers, and pic- 
ture magazines, to he 
convinced of this. 

Let us consider next 
w’hal sort of program ma- 
teiial television may pre- 
ss nt to its audience. 

Radio programs today 
cover almost every con- 
ceivable type of mateiial 
that may be of value as 
entertainment, instruc- 
tion and news. But while the scope of tele- 
vision programs will be equally broad, it 
is clear that the relative emphasis on the 
various types of subject matter can be 
changed to advantage. In aural radio we 
tend to emphasize program material that 
may be enjoyed without the use of vision; 
hence music forms a major part of aural 
radio programs. In television it will be 
natural to emphasize types of program ma- 
terial where the addition of visibility will 



enhance the emotional effect — such as 
drama, news, or sporting events. 

Radio already has made significant con- 
tributions to novel dramatic foj’ms and 
materia b>. Experimentation is constantly 
going on, under the daily pressure of pro- 
viding ever-changing programs. Famous 
dramatists, actors, and producers are turn- 
ing in increasing numbers to radio as a 
new and important medium, and the in- 
tellectual standard of much radio diuma is 
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studio during Actuai television hroadeaEt; notie.e 

tuiin cameras and **mihe hoOmJ* C^nterf inside the iciMnofco'pC 
Bottom y audio anJ tfidea units in trafismittins room 



camera. 



in the best tradition of the legitimate thea- 
ter. With the advent of television^ a new 
impetus will be given to this form of art, 
and we may expect it gradually to replace 
some other types of programs which now 
occupy a large part of radio time. 

While some television dramas may be 
recorded on film, for convenience or for 
network distribution, it is not certain that 
the standards, methods or artistic ideas of 
the present-day motion-picture industry 
will control the material present- 
ed. Radio has always been an in- 
dependent force, and has broken 
new ground in what it has done. 
A first-class radio program is like 
no theatrical or motion-picture 
presentation that ever was. Tt is a 
new thing in the world. Similarly, 
it is quite likely that television 
drama will he a new development, 
using the best of the theater and 
motion pictures, and building a 
new art -form based upon these. 

It is probable that television 
drama of high caliber and pro- 
duced by first- rate artists, will 
materially raise tlie level of dra- 
matic taste of the nation, just as 
aural broadcasting has raised the 
level of musical appreciation. 



f 
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Knapsack* 
by Valve 



aint CarneB i; 
Ls Fed to Brui 



An outstanding contribution of Udevi“^^ 
sion will be its ability to bring news and X 
sporting events to the listener while they‘d 
are occurring. The widespread public par-' ' 
licipation in events such as those which 
occurred dui’ing the European war crisis ^ 
in the summer of 193S, and the intensity of 
the mass emotions aroused thereby, have J 
given us a glimpse of the possibilities of ^ 
this phase of radio* It readily may be im- rj 
agined what will be the results when tele- ' 
vision adds to the effect of reality of prO“ 
jecting the vision as well as the hearing of ^ 
the audience to the scene of action. ^ 

Educational institutions are graduallj^— ^ 
adopting mechanical inventions as aids 
teaching; and radio receivers as w'ell as 
phonographs are becoming increasingly j 
familiar sights in schoolrooms. With telC'^'^ 
vision we may find the educational uses o^__, 
radio increasing; for while children may be ^ 
restless when merely listening to ^ speak- ^ : 
er without seeing him, living pictures 
capture and hold their interest. 

There is another aspect of tolcvisidh 
which is important, and this is the nature 
and effects of its by-products. New instru- 
mentalities have been developed, specifi- 
cally for the purpose of transmitting visual 
intelligence by radio. These include icon- 
oscopes, or devices for converting a light 
image into electric currents, amplifiers of 
wide frequency range, high-powered 
ultra-short wave transmitters and kine- 
.scopes which reproduce the original image 
by converting electric currents into light. 

All these devices are beginning to find ap- 
plications in field.s remote from television, 
and, as familiarity with them grows, their 
fields of application wdll be extended- 
The whole subject of electron optics, or 
the control of electron beams by electric 



PdfUt is ftd sm^^thty ta hriEtles under control of 
mjoIvc in hatidtSf *tif*\in&tiag dipping of brush 

To eliminate the dipping and dripping 
paintbrushes, a painter invented a tank-q 
that is worn across the shoulders, feedings 
paint to the bristles under control of a 
valve in the brush handle. From the knap- 
sack-style tank, the paint travels to a 
flexible leather pocket distributor whiefe 
extends almost to the end of the bristles. 



Kake with a Roller on the Back 
Packs Down the Garden 

.^<Jct.chsb5c 

the rake serves the 
usual puipose in opening furrows and cov- 
ering the seeded rows. Then the roller is 
attached for pressing down the soil upon 
the seeds to help germination. It is used 
on lawns in the same way when bare spots 
are re -seeded.^ f" 
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Small Rotary Gas Engine 
Six Moving Parts 






/*ur-cyfjrtrf«r r^tory engins ffojpJ baa onty 
S Aix moving parts (as f/ioiun fteloutf 

Claimed to be almost vibration leas, a 
small four^'Cylinder engine of the rotary 
type has been produced. One model, de- 
veloping one -third horsepower and weigh- 
ing only fifteen pounds, has a diameter of 
five inches and a length of seven inches, 
Basic design follows that of an electric 
* motor* It has a rotor car- 
rying all moving parts, a 
stator or shell which 
houses the rotor and a 
bearing plate* There 
are only six moving parts 
in the four^-cylinder job. 

The rotor is a cylindrical 
^ block mounted on a shafts 
'4 with the cylinders set 
parallel to the shaft and 
the pistons reciprocating 
by means of a special cam 
mounted on the bearing 
^ flange. The engine is de- 
> signed so there are four 
power strokes per revo- 
lution instead of the two 



power strokes of the ordinary four-cycle 
engine. The rotor revolves in the stator, 
which is designed with an oil sump in the 
base, from which the rapidly turning block 
picks up and forces under pressure a film 
of oil betw^^een the outer wall of the rotor 
and the inner wall of the stator. The oil 
film provides lubrication and also carries 
off heat quickly so that the cooling fins on 
the outer side of the stator can dissipate it. 
A tiny incandescent wire, heated with a 
low -tension magneto, furnishes the igni- 
tion without the aid of other parts. The 
engine is remarkable in that it has no 
valves, no gears, no flywheel, no ignition 
points and no oil pumps. Only one gasket 
is used. For use in automobiles, an eight- 
cylinder motor about fifteen inches in di- 
ameter and slightly longer would develop, 
theoretically, twice the power of the con- 
ventional engine of the same displacement. 

Lf 






¥ 

^peed of Baseball Is Measured 
by Electric ^^Clocking^^ Meter 

Big league baseball pitchers are finding 
out exactly how fast their speed balls 
travel* A pitching speed meter just com- 
pleted docks the ball in the interval it 
passes between two photoelectric circuits 
set up in a twelve -foot trailer. The pitcher 
throws from a distance of twenty feet. As 
tho ball reaches its target a hell rings and 
the speed of the ball, translated into feet 
per second, shows instantly on a dial. It is 
accurate within one and one-half per cent 
in thousandths of a second. 



Boston Red Sox pitcher Bine* n fast one at the 
*^eyes“ r^Sister sp^ed af batt on 
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^*,?Rubber Torsion Spring for Autos Stops Noise 




Three pounds of rubber and seven 
pounds of steel make up a torsion spring 
developed to replace the conventional all- 
steel automobile spring. In 36,000 miles of 
rough test service over a period of two and 
one-half years the rubber spring required 
no adjustment. Built like a rolling pin, it 
consists of an inner metal shaft, an outer 
metal shell which is split to permit the 
rubber to be placed under compression in 
and a cylinder of rubber sandwiched 



use. 



It . , 

Wrencn'Ximits Power of Pull by Releasing Its TensioiV\ 



between and bonded to abaft and shell, As^^ 
the automobile wheel moves up and down 
the rubber, acting in torsion^ absorbs the m 
shock and returns the wheel to its originaW T 
position. The rubber not only softens 
ride but reduces rattles and squeaks, elim- 
inates the possibility of sudden breaks an 
needs no lubrication. The principle is 
adaptable to trains and other vehicles. 

One 1340 model automobile built in Eu- 
rope has adopted springs of this type. 






CSend return postage to our Bureau of In- 
formation to learn the name of the maker 
of any deviccf described in this ma^g|f^ne« 



levtfr UfiJf tet go when predett^rminctt 
firrssvrt^ appiitd to UJrfnch ^ 






It is impossible to tighten bolts beyond 
the desired limit of pressure if a wrench 
that may be pre-set is used. Where accu- 
rate tension of nuts is of vital importance, 
the new tool will automatically release 
when the correct tension is reached. The 
mechanic can feel, as well as see, the oper- 
ation of the lever arm, but there is no dial 
to w'atch, and thus it can be applied in dark 
or hidden places. The setting scale reads 
in inch pounds. 






’ PUSH-BUTTON 




- ^ TTE AD-ON down the By Roderick M* Grant ^ rock breaks from a 
single track thunder bluff and falls across a 



two fast passenger trains^ their engineers 
alert but neither aware the other is close 
ahead^ An unseen hand moves in a tower 
miles away; a switch clicks, a signal 
^ flashes. The eastbound express swerves 
into a siding, the limited roars through 
westward and almost as its last car clears 
' the switch the express, without pausing, 
noses back into the main line. No time 
lost. A nonstop meet. 



railroad right of vi^ay, but it crushes a “de- 
tector” fence, and automatic signals turn 
red to stop trains short of disaster. Over 
in Pennsylvania an engineer hauling a 
string of gondolas chats through the rails 
with the caboose he has left on a spur 
track five miles back* A towerman presses 
two buttons and automatically switches 
and signals line up a route for an interur- 
ban train through the tangle of tracks ap- 




Dispatch^Tf tap, taths foizi'C?' m a/i by flicking switch; teicgraph autamaticatiy repitrts passage of trpin^. 

BeloWf Btirtington optrator at Brush, Cota.f utatching diagram showing train positions, contrott IJ2 
milss of iin*, /pb^j. rights records train mavementst "R" indicating nonstop mtet 
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pjoaching the Stm Fran- 
daco bay bi'idge. The 
northbound mail train 
races past Galt station and 
in the dispatcher's oflice 
two counties distant an 
aiitomalic telegraph key 
without a sending hand 
clicks the message in 
Morse; “North by Galt.” 

All this goes on behind the scenes on the 
railroads* Automatic signals keep trains 
moving without written orders, robots re- 
port train movements, electric detectors 
unnoticed by the passenger keep him out 
of danger. 

American trains lead the world in speed 
— whether drawm by steam or Diesel or 
electric power* More than half the world's 
mile-a-minute passenger -train mileage is 
in the United States^ — 48,2S7 miles of daily 
passenger runs scheduled at sixty miles an 
hour or betten 

But it isn't streamlining that does it* 
Streamlining is jjust the billboard that sells 
Liekets. It is engineering that gets you 
there on time^englneering marvels that 
the public seldom sees* such as push- 
button interlockiTig controls and cab-to- 



'I 



Tapi oM LCJciys pf 

sulitthinf; t opwratar at right 
puAhes lintng up 

fmiri route fo San franais^o 
bay brrdg'e* Center, governors 
on axili cf bay bridge interur- 
ban hold train speed to bmirt 
en mcffirmftn'j panel, 
below, ae ear ding to traek 
conditions^ oheud 

} % 
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Tip, streamtin^ train 4j1 South- 
Bijaur'f cond%fctPr 
in HaboBKf f circle J cJt fit s -with 
en^rn««r by tel^phonef. rn^ssagt 
travEling thraagh rati*. By 
same m*thod i:rtu]>S of traint 
and agent* toutJ convtrs* 



caboose signals and auto- 
matic train controls* 

Time was, for example, 
when way freights and 
local passenger trains 
dozed on sidetracks wait- 
ing for the fast mail, long 
overdue. And all along 
the line the engineer W'ould reach down 
for orders handed up by stationmasters on 
a hoop* Morse keys kept up a busy staccato 
reporting train movements and relaying 
orders from the dispatcher. 

Now take a look at centralized traffic 
control as it clicks on a section of the Bur- 
lington line, 

Downhill out of Denver and the Rockies 
streaks the silversided “Zephyr,” heading 
into the night for Chicago, swiftly over- 
taking the manifest freight that started 



down that single track forty -five minutes 
ahead* 

Head-on in their path crawls the local 
freight, Denver- bound* One track, three 
trains — and one of them a Diesel -electric 
streamliner doing ninety miles in the first 
sixty minutes. Three engineers wonder 
where theyUl meet, but there are no train 
orders to tell them* One man in a tower 
miles away at Brush, Colo., maneuvers 
those trains with his fingertips. 
Under his control is every loco- 
motive, every switch, every sig- 
nal in the 112-mile stretch be- 
tween Akron, Colo., and the 
Denver terminal yards* Before 
him is an illuminated map on 
w^hich the position of every train 




331 



■>’1 

POPULAR 

at every Tnoinent is represented by a mov- 
ing dot o£ light. On the table at the base 
of the map is an automatic graph, moved 
by electric clockwork, with forty-five pens 
that log the arrival of trains at every sid- 
ing in those 112 miles. Watching the lights 
moving across the map, the operator ob- 
serves that the eastbound freight running 
ahead of the **Zephyr” has reached Tampa, 
He flicks a switch lever beneath the route 
map, moves a signal lever to conform wdth 
the switch, presses a button and forty- one 
miles away at Roggen a switch and signal 
snap into position. A few minutes later a 
tiny pen jogs on the graph; the westbound 
freight is sliding into the sidetrack at 
Roggen, the eastbound fast freight roars 
past on the main line, and without either 
train stopping they proceed their opposite 
ways. A nonstop meet Forty minutes 
later the way freight ambles into the sid- 
ing at Keenesburg, the “Zephyr” highballs 
past and again the freight takes the main 
line without a stop. Fifty minutes pass and 
the “Zephyr” overtakes the eastbound 
freight. Another of those forty-five pens 
on the graph jogs automatically and the 
dispatcher watching his lights knows the 
streamliner is breezing through while the 
freight, at slower pace^ is moving through 
the siding at Brush, then following the 
“Zephyr's” clicking heels eastward. 

One railroad that installed this central- 
ized traffic-control system found it elimi- 
nated 46^355 train stops per year, and when 
you consider it takes not only time but 
extra coal and water to stop a heavy 
freight or a string of steel passenger cars, 
the saving by nonstop meets is amazingly 
lai’ge. Thirteen railroads operating single- 
track lines obtained in effect a double- 
track system by installing centralized ti af- 
fic control and postponed building the 
extra track. The first remote-control 
swdtch in this country was installed near a 
tunnel in the mountains of the northwest 
to enable heavy freights to proceed with- 
out stopping on the upgrade to let the 
brakeman open the switch. 

Electric sentinels stand guard over rail- 
way linos at innumerable danger spots to 
signal the engineer if something is wrong. 
Fire on a wooden trestle opens a circuit 
and sounds a warning in a yard four miles 
distant. Electric fences are laid along the 
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jOojff Catinai- -upset their dish b*faas* its rubh^r 6-afie 
clings to floor, fnset shows dual containers 

Floors are kept tidy by a non-spill com- 
bination food and drink bowl for dogs or 
cats that will not slip or tip on the smooth- 
est waxed wood or linoleum, A patented 



rubber base holds it in place. Two comrT'^ 
partments each hold a quart, and beings 
made of molded Bakelite the dish has 
nothing to chip off, 

L 4 C/ 

Army Pl^ne Hides Like Ostrich 
in. Door of Its Hangar 



There*s good reason for the big ai'my 
bombers at Mit^ell Field, L. I., to hide 
their heads. There isn't room in the hangar 
for the twin-engine sl^iips, so the tails are 
left outside. Holes cut in the liangar doors 
fit closely around the tails. 




(Continued to 12ftA) 



friff for hangor ploys "ostrich'* in door 
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Inflated Paddle-Wheel Rafts 



Offer 



to Bath-ers 









largest American -built 
steamer, now under con- 
struction, win have cost 
317,000,000 and could car-- , 
ry 4,000 soldiers across in ^ 
two weeks. For the same T 
sum, thirty-five flyingX 
boats like the “Atlantic V 
CUpper^^ could be built,. 
and in two w^eeks they^ 
could ferry 6,000 soldier^' 



Beaching Gear Has^ 
Water-Filled Tires 



their J 



ffathrrs rptash an^ pmddte tAcrr uiay around tfie surf m f cuo-pafscnp err 
raft fioatrng on c Co(Tpf« af aif-fid^d rubber ri/7gj Itht inn*r iuhts 

Introduced at Miami as one of the latest bathing fads is a 
small inflated craft operated by paddle wheels* Bathers 
virtually are seated In the water 
as they crank their way across the 
surface* Two inflated tubes at the 
bow and stern keep the raft afloat* 



Large flying boats that 
have no wheels of 
ow'n to give them mobil- 
ity on shore, depend on a 
special type of land gear - 
w'hich is attached while 
the plane rests on the wa- 
ter. Recently the wheels 
of this beaching gear have^^ 
been equipped with 
brakes, and since they^ 
are operated independ- 
ently of the seaplane, a 
mechanic must run beside , 
each w^heel to apply the} - 
brake* The wheels are 
submerged in attachingj- 
them to a plane* and the f 
tires are pai-tly filled with 
water so the gear will npt 
be too buoyant. ^ 






5 ^ 

Army Could Reach Europe 
Faster by Air Than Water 
at the Same Cost 

Flying clippers may replace 
troopships if there is ever again a 
mass movement of armies across 
^the Atlantic* The big transatlantic 
,.,^r^an^^ that are now in regular 
passenger service could cany 
^ Ihree soldiers for every two car- 
4 - ried by ship in the same time and 
.^at the same cost in transport 
equipment. The S.S* '^America,” 



Man alongside ujAci:{s art rtady to apply br/^bea it necessary* 
Water re placed i(Ji tires to Aelp in attacAing gear to plane ^ 




Mother” Barge Escorts Divers Exploring Sea Bottom 
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‘Electric Baton’ Controls Saxophone Volume 

Full control of the volume of his saxo- 
phones is obtained by a band leader who 
has invented an ‘'electric baton.” The 
mouthpiece of the instrument is connected 
by an electric wire to an amplifier under 
the player's music stand. Near the leader 
is a control board which he manioulates.ld ) 
regulate the 






Left, VDJTop'hDne pia^rs LEritfi their 
mstrum«ntA hoahed up td umpli- 
<irv ^rrCff contml of 

otchuf^tra IrniJcr uiAo re^uiates 
Volume by turn in dial abai/f 



J* E* Williamson, under- 
sea explorer, has a new 
"'mother” ship, the forty- 
foot barge, “Jules, JV'&t'titJ 
in/* which will bo used 
-W oxamino the ocean floor 
around the Bahamas^ In 
the bottom of the craft is a 
large well through which 
the flexible lube and 
“Photosphere" are low- 
ered. Then, as the barge 
moves slowly along the 
surface, the obser\’'Crs and 
photographers in the un- 
dersea chamber are car- 
ried along in the tropical 
waters beneath, The lat-* 
est equipment for color 
photography is carried. 




e f o*p A er«‘* if or 



from inside &(Tr|[i; 








r77&. ALL-ELECTRIC 
















That electricity can 
do a targe proportion 
of the irork on the 
modtrtt farm is tiem- 
onstrated the New 
York worfd^E fair in 
the dec trie utility 
indhstry*s exhibit j nn; 
electrified form- in 
which mare iOO 

practicot 'applications 
of power fcrV^ 

ice ors Leftj 

community storage 
and pocking buHding 
u^fffi ^ /if cl op- 

erated machine for 
cleaning and grading 
appt^^ af\d 



Aft ujcs of electricity and nctu^ fesf- 

ed practictX ate tifz display on this farm^ Hightt 
poultry house urtth battery of pens In background. 
The fdence of hilling chickens and then scalding 
and Waxing them etectricatty for the market is 
demonstrated. The hens have a long day^ hecouse 
of the electric fighting in the poultry house. Other 
eovipment includes egg cleaner and grader, latest 
type candter and ultraviolet rlfumina-tioA and mod- 
ern i/en£i7a|ion devices to kerpr th* Hock healthy 


















-I;:-' - ^ Sa 



•m, t:\jf ^ 



Planned far assembly- 
tine efficiency f the elec- 
tric farm kitchen (left) 
/j- arranged in logical 
ardetf from dual-icnt- 
perature refrigeratotf 
which has ZerO-tcm- 
peraiure section far 
storing frozen foads^ 
right arounef to the 
range. Work spaces and 
tabor-soving oppll- 
ances^ Note the ar- 
rangement of windows 
to protfide extra tight 
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DAlRV 

BARW 



ELfClRK’ 



atmRjtlU.TlCO 5TOfl*G£ 



FRyiT CM0f4 



COMMUNmrMICKINIG 

uniiKfi- ^ 



U4JriD«ir4 



CARDEN 



ttEfRUjtlUklOR 



CHLrttM 

unttsiL 

ElKmjc -wiSe 

wnKftorni V- 
mimNtOUPtMt 
WIIACOOUA 



HOUSFf.. 



FARM 



fARAA- 






>Ebdl^e, sketch o/ atl-electric farm. jV*f< thtrt bi^rn 
cdnto'ins a conimufiity meeting hall. The farm house 
containit sr^^rttl~l*u*l lauridry^ mith mvt^hint that 
oiitomatically soaks., washes, rin^C^ cm (I rough-dries 
clothes. Next to the washer arc electric iroTter and 
electric sewing rtlaihine. At one side of the house is 
a vegetable and ffowtr garden, with plants started in 
electric hotbeds. The barn has proper iighting and 
ventHationf drinking cups and macbinet for grinding 
and mixing feed. Stalls are eoVered with rubber 
u^bicb dr^S^r of mjury to animals 

,r r 



i*pw 






Ab oue, milking timBf with the modem 
magnetic cernbrnf cnaVhar drawing the 
milk into a gtosS container where if is 
weighed without exposure to the air.. After 
vfeighins it is conducted by sanitary pipes 
ia the dpiry fPOm. Utensils used through- 
out tbe #Tn7b‘/ujrtcffing^ rodrrr ur« washed in 
hat cudter and sterilized by electricity. 
Left, attendants inspecting daiKy herd 
in the air-conditioned barn 
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Roller Skates Five Feet Long 
Advertise National Derby 



ciround the cylinder, ^ factor tending 
allow piston and cylinder to expand or 
contract evenly. The transparent gas tardc 
may be filled through a hole in the ca^ 
The engine may be run either in an up- 
right or inverted position. 



Wkistles Gauge Air Volume $ 
in Compression Chamber 

How to measure the volume of the com-J 
pression space above the pistons of anj 
internal combustion engine, without re- A 
^ ‘^o\'ing the cylinder head has been solved j 
^ by the invention of a ’whistling gauge. The^ 
rate of vibration of the air inclosed in the^ 
cylinder head is compared ’with that of air ' 
^ inclosed in an adjustable and calibrated^ 
^ chamber of known volume by employ ingif' 
two identical whistles, one attached to oneA 
^\^spark-plug port of the engine, the other ti» 
the adjustable chamber. The ’whistles 

having a common supply andA 
^ instant pressure. The pitch of the note^i 
^ of the whistles on the two chambers de -5 
^ pends upon the volume of air contained irC" 
^Ihem. Thus, when notes of the same pitch 
rvare produced, the volumes of the two 
^ chambcr^-^art^qMaL ^ 



itart^ine frfl TftHer skates giVrS 

an idta vf thvir Hamparativ^fy lArff 



Roller skates five feet long that never ^ 
will be worn were displayed at Venice, ^ 
Calif,, to announce the national roller- 5 ^ 
sterte^ derby, A 1 thcjtigh Tliey^iire-TrrBlJTrc^^ 
and could be used by anyone big enough^^ 
to wear them, their seiwice is limited to ^ 
attracting attention, 



eamline Model Plane Engine 
, Has Rotating Piston 

I vji , 

a 3?. "3 t Designed with 
full-length cooling 
fins, a new engine 
^ A f o r model a i r-- 
P v-r 3 ^ planes has a ro- 

S j 1 t a t i n g piston 

wSmjjS I whose movement 

I is Intended to re- 

suit in even wear 
of cylinder walls. 
The engine is 
streamline, having 
£ 1 no excess metal 



Afeaeun'nff comp res ^rqn qppfc Uotame with 
tliminairt rtmCViil of htad 
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SctENCE Wdget COnstAFif 'witr 

on of fruii troo!^. 

Abovft, lighf mounfad in 

orchard by Purdu# Univtr^Tty 
flxpoiHin enters to catch codling 
ntoths, parents of a worm which 
anfvually destroys apples worth 
a fortune. 
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ATUKE ]ikea to play tricks on 
ns, but if you can catch her in 
the act, there’s a fortune await- 
ing you. 

In reality, her -pranks arc new fruits 
or outstanding improvements in estab- 
lished varieties and if you are lucky 
enough to have one of either growing in 
your back yard, any progressive nursery- 
t mjn pay a fanc^ price pir it. The 



GOaroi NG fhv iflcr&f of 4 n«w p«4ch if this cage 
(dbovej. fpray ing trag f with latest type 

of duton^fjc aquipment by a 

AjjU-dtLC. 

same goes for tWe^rape dr berry witii 
new' fcatums; an ornamental Hush with 
special eye appecd. a quick-growin" nut 
tree, or a i-ose that might cause .garden 
chih membei's to gm[>e for HUperlatives. 

One spring. Paul Kfark, famed spe- 
cialist in new fruits, was making routine 
tests of applies sent in to the ^lissouri 
nursery Ids family haii operated for 12d 
years, when he came to a yellow one. 
One })ite convinced him of its commer- 
cial jioHsibilities. Because of a distinctive 
flavor and crisp juiciness rarely found 
in apples at the fag end of the seasoUt 
he decided to make a trip to the West 
V'^irgmia orchard the following fall to 
look at the [mrent tree. 

When he arrived at the orchard, a 
careful check of the scrubby tret^ and 
wild seedlings failed to pro<luce a single 

^ lil ul C cX^ 





yellow apple. But when the plant 
explorer started l>aek to the rail- 
road station he noticed a tree 
laden with yellow apples ^rnw^ 
ing on 1 he side of a hill, some dis- 
tance from the orchard. When he 
was certain its fruit bore the 
flavor that had occasioned the 
search, he dug a shallow ditch 
around the bsuse of the trunk to 
study the root system. It %vas 
strong and vigorous and when 
the orchard O’wner, A. II, Mul- 
lins, returned home, Stark paid 
him $5,000 for exclusive propa- 
gation rights. 

Naturtilly, he couldn't dig the 
tree up and cart it home, ao he 



>1 

Towering abov, ^r uit tree jleff) 

iprdy opvrdlo'r can reach every lirrjb* 
The tewar 3i pn eu mafic ^po we reel. 



did the next best thing, taking 
scions or slioots I'mm it. These 
could be grafted on other stock 
already gmwing in the nurivin'y 
and in this W'iir, the new variety 
could be launched. Ami 1o pre- 
vent anyone else from doing the 
thing, the tree was encased 
a cage with jiadlocks 

and a burglar alarm. 

C li r i sten ed Ool dcu 1 )ol i c i ous* 
the \'ariety proved a stake win- 
ner and today millions of these 
trees are growing, ail progeny of 
tree in the cage in the Wcf;t 
Virginia mountains. 

^ Did you ever hear of a boy 
^ ing through college on a tree 
o Mmbf A New Jei'sry youth di^ 











Fighting pliSRt (above) with 

spacial iprayi-^Laft, gold ptums, a variety 
frajaiwreef prod^iced from an DThg^naf 
catf U^OQO. 

after his fatlier, Ltwis Muod. no- 
ticed the apjiles frn>win^ «n one 
houn;h uF a Delieimis tnx! were 
hri|?ht red in Angiist wfiilt* others 
on the same tn^e as well as the rest 
ID Uie orehard were just be*;inniii*j 
to blush. He wrote Starlv about 
this ]ihenoTnenon and {)ii his next 
switiVT eastward, the fruit seoiit 
stoppe<i lheri^ He eheeked the 
limb ea re fully and then hdudod 
Mood a royalty eontrael amount inp 
to .^6,00(1, whieh ]iaid for tlie hoy's 
rolleiie edueatioii. 

That limb was the answer to an 
apple H:rowei' 's [grayer. When a 
eiistomer steps up to a fruit stami 
to htiy a hif? eatiJifi ajj[>le he wuints 
a hn!;^ht red one. Color the tbinjr 
and in an effort to sell their ap[jles 
many jrrowers allowed them to re- 
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^ Color a tipghEy important in salas of apples^ Above, no+s 
ihe difference between the ordinary apples held by the young 
and the i)ouble Red Deliciouf apples on the tree. 



womi 



main an the trees until they weM ove 7 ‘- 
ripe- Asa result^ many beeame and 
mealy and would not stand iipjfe^toraf^e. 
The bousrh found by the New^Bsey or- 
chard 1st ^ liowcver, made possible a new 
strain, one that ]) reduces brightly coU 
ored apples that can be picked while still 
hard and crisp, cajnjible of atandiiifi the 
rigors of shipping. ' 

For years, this lack of color was a 
handicap to the Stayman Winesap in the 
market, particularly those growm in the 
northern part of the country. That’s 
why J. H. Dickey knew he had something 
when a limb of one of his trees was ablate 
with scarlet apples weeks ahead of the 
other StajTsians in his Wenatchee or- 
chard, He wdred Stark to see if he might 
lie interested. He was — paying the 
Washington orehardist $1,(X)0 a foot for 
the three-foot limb, which lx)ro these 
highly colored Stay man Winesaps. 

The technical terra for nature ^s jokes 
is hud sport, which, according 1o the 



fruit expert, is a spontaneous variation 
which remains constant and reproduces 
true to typo. In other words, a branch 
offering a higher color, larger fruit, or 
some other specific improvement and 
having the ability to transmit this su- 
per ior quality to its offspring can Ijc 
classed as a bud sport. 

Cherry' growers have been benefited 
greatly by the discoveries of amateur and 
professional plant hunters, A former 
horticulturist of Michigan, L. R. Tafl, 
has found two variations of the Mont- 
morency cherry that have been a tonic 
to his bank account. One ripens tw'n 
weeks before the regular variety, the 
other two weeks later, making it possible 
for the grower to stagger the ]>i eking 
season over six weeks instead of tw^o. 
This adds to his profits as the extended 
season minimises the need for extra 
l>iekers and equipment. 

A bud spoH that cnliances the color of 
the Jonathan brought a Washington 





^ Control d in fighting tli« pa^ch borer in trunk end reoti ef tr«e if mode 

V poiilble by thk special apparatus (above) developed by Oliver L Snapp. The device 

rsaches the pe$t!i tvorking under‘9round to increase effectiveness of spray^ 




grower $2,000 and a similar price was 
paid for a i^iant grai>e developed in an 
Arkansas vineyard. A fifteen -year 
search for a mid -season giant peach 
ended in an Illinois orchard where Stark 
paid a record price for the tree. The 
originator of the thornless barbenr}" bush 
was awarded a $5^000 royalty contract. 

Twice yearly, special competitions are 
held in effort to bring to light the latest 
in fruit styles. Of the 500 new varieties 
of fruits entered in the contest last falL 
a specimen resembling a large red and 
gold peaeh on the outside and an apricot 
on t he inside stotni out prominently, A 
seventy- four-year-old retired butcher^ J. 
C, Hparks, had cultivated it from a seed- 
ling in his Colorado garden and in its 



seven f^y cal' the tree had produced more 
than three bushels of peach apricots.*’ 
For his trouble^ he received $300 first 
priste and an iidditiojiiil $2^500 will be 
paid him when the new fruit emerges 
froni tlie tc^st orchards. 

A few years ago, an nrehaniist found 
some apples on one of his trees were 
colored in alternate quarters of yellow 
and red. Mo perfect were the separa- 
tions ati artist eoiild not have improved 
upon them. These he distributed among 
his friends, one being ndayed to the plant 
explorer, lie found it had good eating 
cjUaHties and coti|>lcd with its incredible 
color Hcheine was a “natural” for a eom- 
nicreiai grower. At the time, the orchard 
owner hadn*t Iwdhered to mark the limb 




and evidently it was pnined 
offt as no more of them ever ap- 
peared* The industry lost a 
perfect trade-in a rk^ the grower 
a bank roll* 

Eccentric Johnny Apple- 
seed, never known as Jona- 
than C h a p m a n , roamed 
through the wilds of Western 
Pennsylvania and Ohio in the 
early eighties scattering apple- 
seeds wherever he went, but 
when James Stark, a contemj^ 
rary of his, forded the Missis- 
sippi to set out an orchard in the 
l^ouisiana Purchase tract, he 
brought scions from his father’s 
orchard, which he was able to 
graft on seedling trees* 

Stark's method was the more 
scientific as apple seeds will 
grow and produce apples but 
these will not be the same kind 
as the fruit from which the 
seeds were taken, and, more* 
over, the apples will be of in- 
ferior quality* In order to pro* 
duce the same variety, scions 
must he taken from the parent 
tree and grafted on other roots 
of seedlings. 

During the last half century, 
the Starks have traveled sJl 
over the world in quest of new 
fruits and ornamentals. Sev- 
eral years ago, the late Clar- 
ence Stark heard about a young 
man who, with limited capital, 
was doing wonders with plums- 

NuTTIKG II »iv witN taw*r irlght] 
which makffi it lau difficult for workan 



to reach ail parti of tree. Strip at 
bottom of thii page and paga oppoiite 
(left to n making lioping cut In 

twrjg; cutting tongu*i mallng tongue in 
Seedling tree^ and fitting twig and leed- 
ling together, completing the qn 
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I NVJTJNG II baibflt of peachet, juif filled from the trees, Praducing a fruit that can 
command a pramium on the market ti the ambition ol fhi specSalicf and iff worth real 

monOY whan h« does it. 



He decided to visit him at his experi- 
mental farm at Sebastopol, Calif*, where 
thousands of experiments were bcinf? 
conducted. Before the visit was con- 
cluded, the Missourian bou^rht a golden 
colored plum for $3,000, two others for 
$1,000 each* 

The young man’s name was Luther 
Burbank. 

That was the first of a number of 
transactions between the plant wizard 
and the Louisiana, Mo., nursery. Dur- 
ing the sunset years of his life, Burbank 
watched Paul' Stark rise as a horticul- 
turist and designated him as his succes- 
sor, When Burbank died in 1926, his 
old trunk chock full of seeds and breed- 
ing secrets was turned over to the Stark 
organization. 

Bugaboo of the apple branch of the 
billion-doUar fruit growing industry- is 
the codling moth, parent of the apple’’ 
worm, which annually destroys or ren- 
ders unfit for marketing millions of dol- 



measures have been in the nature of 
scientific spraying techniques and light 
traps rather than in research on worm- 
proof strains. However, efforts still arc 
being made to make the seedless apple 
commercially practicable* Having only 
stamens and a small quantity of pollen, 
the tree is blossomless. Inasmuch as the 
codling mol h lays its eggs on the blossom, 
a wormlcas apple may not l>e outside the 
range of possibility. 

A high quality pear tree capable of 
withstanding the Central West’s blight 
w'ould be a real gold mine. A peach tree 
that would thrive in tlie northern portion 
of the country would be w^orlh its ’weiglit 
in gold* 

A tree or plant that can be considered 
seriously, Stark points out, must be gq- 
perior to those with which it must com- 
pete* If it offers a different color than 
those on the fruit stands, greater uni- 
formity- of size, an earlier or later ripen- 
ing season, or other outstanding point, 

: I J.1 !_■ _ ^ 




Outside Wall 



RVindow* Greenhouse* Hangs on 

■ ^ 

I You can have flowers blooming p 

[ outside your window <ill year ‘ 

V’ around by installing a greenhouse 
that hangs on the outer wall and 
jCOvers the entire window. Con- * 

Isisting mostly of light steel frames 1 

^and glass panels, the “garden** is »- 

vered knocked-down^ and all r]l^|l S 
^material necessary for its assem- J 
jbly is furnished. No puttying^ t 
3 flashing or extra construction is || 

jj needed. Plants get heat from the g j 

;^h □use as well as from the sun In ^ 

winter^ and in summer the glass | J ^ 

*^anes may be replaced by screens. H Sfifl 



^'-^LoW'Cost Artificial Rubber 
Wo, AiSthstands^ong Use 

wearls two 

to four times as long as ordinary 
\ Para rubber can be made from 
^ butane gas, a by-product of the^ 
J oil industry. Development of ar> 
£ inexpensive method of manufac- 
2 turing this synthetic rubber was, 
* % announced recently by a Chicago' 
i oil products firm. It can be prd^- 
dud5d"^eapiy ehou-gh to compete 
with the natural rubber, and it 
withstands greater heat and ^ 
more resistant to acid. 



Plants filoom al/ ji'fiir n/'^un^f rii this window 




Speedy 'Boat with Twin Pontoons £5 Driven by Air Screw 

I _! %. !&. , I A- 



Driven by an "autrisger*' tftsifit with un nir this Itaiian bavf 

Lfon rnce fretn Paifia to V^rzree. Driv*:r sits cn right of twin pontoons 



Unusual in design and 
powered like an airplane^ 
a new Italian built speed- 
boat is capable of sus- 
tained fast travel. It re- 
cently won a 280 -mile 
race from Pavia to Ven- 
ice. The craft has two 
pontoon like sections sep- 
arated fi’om each other by 
water. Extending upward 
from each section are 
substantial supports on 
which is mounted a pow- 
ej*ful aviatlon-tjpe en- 
gine which drives a large 
air screv/, very similar to 
those used on airplanes. 
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'Machine for Dyeing Carpets 
\ Ha!> Fluid Tank in Handle 

>■ vf ^1. \si - ' i 
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material which has millions tiny bubbl 
of nitrogen sealed into it during inaniifac 
turp. This helps to cushion the foot. 

' ^ — 



Disappearing Lavatory Mirror 
Hides Toothbrush Holders 






< 



Dyeing * rUg witfi fluid fett froirr irt taM-'er part 

hftfuUti Mugs cun he shampooed in rrtunni!-r 

• ■ -k 

^ Designed for cleaning and dyeing rugs 



>Cf and cai’peting and for scrubbing and wax- 
'^--Ting floors, a new non-electrical machine 



a fluid lank located on the lower part 
handle. The fluid is released by a 
just above the tank. Shampooing 
accomplished without removing rugs 
the floor. In much the same manner, 
di^e may be applied and spread rapidly. 



^ cl llUJ 

J of the hE 
trigger ji 
is accom 



Extra Soles for Walking Shoes 
Let You Tread on Air 






At a glance 
you^d think it was 
just a bathroom 
mirror. Press the 
glass at one side 
and it turns on a 
.siivivel, the mirror 
disappearing into 
the wall while a 
bracket holding, a 
drinking glass, 

^ soap dish and four 
toothbrushes emerges into view. 



The fiX' 

is recessed into the lavatory wall. 



ast^ron Spring Bends into "U 
Show Strength of Metal 



demonstration of the strength and 
hai’dness of modem cast iron without brit- 
tleness, , a manufacturer shaped a coil 
spring from the metal. Bent into a com- 
plete “U,” the cast-iron coll sprung back 
to its original shape undamaged. From the 
same mix of cast iron p_razor_3y^as made 
to give another demonstration of the fine 
grain and hardness of the 



Literally you 
tread on air when 
you wear the ex- 
tra soles that are 
being introduced 
for w'alking shoes* 
The soles are made 
of a new light- 
weight rubber 






Coif spring of cast rrdit, hejit "U***shapedf returfis fa 
anfEiinl f/iape ivif/iaut or 4i«forf{on ^ 
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.^Twenty-Two Foot ‘ 



1 






WQtehfTiaber built into tfii^ moifef of the /amoas "Qneert Mary'* ali tfie gbilt and precision his tradi 
hod tovght him* The croft easify holds its httiMur dn<f on cjftro patsenzf 



Sailing under its own power and having 
a displaceinent sufficient to float with two 
passengers aboard, a twenty-two foot 
model of the ocean linei j “Queen Mary/' 
has been constructed by a Toronto, Ont.i 
watchmaker during a peri odHof 'Two am 



craft draws nearly eighteen inches of 
and has ridden out four“foot waves. In the 
hull are 1,630 portholes, and the boat con- 
tains 556 w'indowSj 846 stanchions, 300 feet 
of cable railings, and twenty-four lifeboats 
equipped with propellers and canvas cov- 
ers. .There are 5,364 screws and 11|106 



Built with precision on a ... 

scale of one-quarter inch to the foojt, tl^^ibolfling together 12,000 pieces of wood* 

* "'<•:> ' 'v £X^iU--'U 

Sanding Block Bends Slotted Back to Fit Curved Surface 

^ \ iu#'* i 

Made especially for sanding curved or 
angular surfaces, an abrasive block faced 
with sand or emery paper has a slotted 
back which permits flexibility. The wood- 
en block is a half inch thick. It lies flat and 
rigid unless the paper top over the slotted 
side is cut, then the sanded side bends to fit 
convex, concave or angular surfaces. 

a ^ yt 

^[ueegee for Vacuum Cleaner 
Sucks Up Dirty Water 



ihts€ sanding permit them 

to fit a ticmcdvc or conP€X turf 0^0 . 

y . . mjf\ 



Instead of mop- 
ping up the diiiy 
water after scrub- 
bing the floor, a 
squeegee can be 
fastened to the 
vacuum cleaner to 
suck up the water. 

The squeegee at- 
tachment permits 
its use on home or factory vacuum 











By 

Capt, George E* T* Eyston 
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Topt pitffiing *‘^T/iunderB’Oli*' to atarting lina/ bafout. Captain 
Eysion tMJoicft^s aitorations in mokeahfft gatoa* near Saif BeJs 
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T F YOU have ever '"let out” your 
^ car to ninety miles an hour 
you have just the ghost of an idea 
how it feels to grip the wheel of 
the “Th tinder bolt” at four times 
that speed* 

That's about the speed of a can- 
nonball, you know. Shoot a field 
howdtze]- parallel to that black 
line across the Utah Sait Beds and, 
within the measured mile that 
marks my top speedy I could theo- 
retically lean out and pluck the 
shell right out of the aii\ At 52 B 
feet per second Thunderbolt 
would even make a pretty good 
race against a ,45 -service revolver 
bullet with its muzzle veloeitj^ of 
75D feet per second, 

Last year, after 1 established a 
world's land record of 357,5 miles 
an hour^ I said man would prob- 
ably never travel much faster on 



S4B • ■ 
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eavthp I still bcliev^e tliat. 
Not that Thunderbolt has 
done her best yet; if my 
friend John Cobb is sue- 
oessful in j^ttacking my 
record in Utah this year 
I am confident it will not 
be his for long* I am 
working on certain re- 
hnements of desigiiT mo- 
tors, brakes and tires that 
will produce an even 
faster Thunderbolt. What 
those changes are 1 am 
not ready to reveal* But 
even without this yearns 
improvements my car has 
not reached tlie limit of 
its capabilities. 

There is much more to 
super speed driving than 
the designing of a power- 
ful engine and stable ve- 
hicle. There is the human 
element. Nerves. Physical 
condition. Eyes that can 
sight along that guiding 





Head-on vieu: of mortis fastest fii/^orrrobi/e ui/th Captain ^y^on 
in eofhpit^ Dratnins com/iiires its speed uiith that af 
from T arstt Wfiii painted nn side of car abar^c 

front uthetis to interrupt photoelectric beam on cJ!oeA(nf 



bullet - iso ft. per secomd 



AUTO ^ 528 ft. per SECOND 
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ribbon across the desei't 
and still watch the meas- 
uring posts and the dials 
on the instrument board. 
Hands steady enough to 
hold the wheel true as a 
g unsight for thirteen 
miles, and a steady foot 
on the accelerator. 

1 scarcely need mention 
that you need a dear head 
for split-second decisions* 



Ab«V^i mecfiamVf ehech t/ar unif«r' 
canopy 6«fH9re run* RriJihr, re- 

/tiefjR5 befui'ccn run^. ofr- 

p\{tm UW|i) re cor J dfiih- — -oati'ce 

fujf fin uJa* ftmov^d as unneref^ 
^qry uteig ht—and scene 

showins front whset hubs 



I should not be writing 
this had I not acted 
quickly in my last record 
dash* My dial showed I 
was doing 360 miles an 
hour as I was leaving the 
measured mile* I had but 
six miles to stop or hurtle 
over the railroad, and 
that would be disaster, 
Dozens of alternatives 
flashed through my mind. 
Decelerate too quickly 
and 1 w^ould lose control; 
apply the brakes too 
heavily'' and I would go 
into a dangerous sldd. 
The only safe altei*native 
was to swing into a wide 
circle, let the power di- 
minLsh gradually and 
start braking. 

I knew Thunderbolt 
was sprung correctly; I 
knew her steering w'as 
properly alined; I knew 
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her tires were fit. I gripped the 
wheel tighteTj pulled her around 
into w'lde loop and completed 
ten circles before I could safely 
bring the car to a stop* 

But there are other factors be- 
sides the human element, and 
chief among them is rubber. A 
cal' can go only as fast as its tires* 
You people who drive sixty 
miles an hour on the highways 
are always in mortal danger of a 
blowout that might send your 
automobile careening against 
another car or a culvert. Yours 
are four or six ply, low-pressure 
tires, heavy and well-made, but 
the danger is there. Then think 
of me^ riding six lime*s as fast on 
tread I ess tires less than a half 
inch thick, inflated to 120 pounds 
air pressure! 

The amazing thing to me is 
that these tires last as long as 
they do* Much thinner than 
yours, they take a terrific pun- 

<CchtinUed to IZQAI 



TACHOMETERS 



TACHOHETEP& 



MOTOR SWITCHES 



RED L^OHT IN 
MOTOR AT 300C fiPM 



PRESSURE GAUGE 
FOR FINAL DRIVE 



TRANSMISSION 
GEAR INDICATOR 



WATER 

TEMPERATURE 

GAUGE 



WATER PRSSSUJ^E 
GAUGES 



OIL PRESSURE 
GAUGES 



GEAR BOX 

PRESSURE 
GAUGE 



MOTOR SWITCHES 



OJl temperature gauges 



Topt asaembUns giant. Th* engint it bthind and there are >*ur 
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‘BigTop’ Is Air Conditioned for Any Weather 
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*'Riq tap" pe-r# orinc r, abaVCf 
€wilt mird^r hrtmza from 
PffnJ o/ a}T-conditionif\S 
^ f«nt. Ri^ht,tWf^ of ih^ dacts^ 
delivering perfect i^calher^' 
' ^ fr^m portable units ta poinff 
of distrihution on the root 
of the circus tertt 
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Melodies Played on Auto H 



'Wobble-Stick* Switch 

th play tunes on car 

by attaching to the steering coluirm 
a " wobble -s tick switch that resembles a 
small gear-shift lever, to operate three 
differently toned electric horns. Three 
electric circuits are operated alternately 
by moving the switch lever, and each cir- 
cuit is attached to a separate horn. 



Cl Send return postage to our Bureau of In- 
formation to leam the name of the maker 



And now air conditioning has reached 
the “big top” of the traveling circus* The 
Ringling Brothers and Bamum & Bailey 



show has a portable heating and cooling 
system that pipes comfortable air into the 
roof of the big tent in cool or hot weather* 
Eight mobile units arc posted dose 
be.side the main tent, and from 
each one two arms extend upward 
along the tent roof, then curve in- 
side it where meial distributors 
spread the ain Ice Is used for 
cooling, producing a tempera lure 
drop of six to eight degrees even 
when 12,000 patrons jam the tent. 
An oil heater is used on cold days* 
The cooling system sends 215,000 
cubic feet of cool, washed air into 
the big top each minute while 
suction fans draw out the stale air* 



SwitcA iever is ufiggtcd produce of £Uiy dovico d&scribed in this ttiagaxinep 
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Television Rides on 
Phone V 
Scenfe^ t 

Long consitil^red to be 
impossible, the transmis- 
sion of a high definition 
television picture over an 
ordinary telephone line 
was accomplished in New 
York recently by the Na- 
tional Broadcasting com- 
pany, Engineers, ho^v- 
Gver, were careful to 
explain that this did not 
warrant a prophecy of a 
nationw'ide network 
through telephone cir- 
cuits, since the linking of 
several cities differs 
markedly from local pick- 
ups within the limits of 
one city. In the experi- 
ment an indoor scene was 
picked up by a television 
camera^ and the picture 
monitored in the control 
room of the NBC mobile 
television station. From 
there the electrical im- 
pulses, representing the 
picture, were passed 
through telephone wires 
to the NBC broadcasting 
studios at Radio City. 



Diesel-Driven Highivay Liner 
Mas V enetian Windou' Blinds 
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tudtos 



Air coTifttiianTTi^ under dfiver^fi controig Vcnrffrtn fcJiRflfs 4tnd odjustairf9 
seats are of opcroling from Cluea£9 ffl Pacific 

.'T - r ■ ^ \ / \ - . - 

Ijiwi -engined buses made'lheir debut on transcontinen^ 
talTughwaj^s this summer when a ilect of tweiity-five began 
opeiating between Chicago and San Francisco and Los An- 
geles* Seating twenty-eight passengers, the buses oiler the 
comforts of air conditioning and roomyt adjustable seats. 
One row of four chairs provided for the long-legged patrons 
has thirteen extra inches of leg room* Humidity and tem- 
perature arg automatically controlled^ and 1,200 cubic feet 
of filtered air is circulated per minute. Venetian blinds at 
each window are individually controlled from the seats. 
The powe^unit is^ six -cylinder, two-cycle Djiesel engine. 



Pests Snared by 



evolving Nets toOWatch TheiijiActivity 





Efficiency in dusting fields to combat and Idaho is increased by pea weevil and 
crop pests in eastern Oregon, Washington aphis traps that give accurate in formation 

of the intensity of insect 



Insects trapped in sack qf fpiqll 



CVi/vy. 



ora t^riic each day 






Bights during the day. 
Driven by a one-horse- 
power gasoline engine, 
two large nets revolving 
fifty times a minute sweep 
the insects from the air. 
Counts are made three 
times a day, and when 
flight increases are noted 
in any section the pea 
growers throughout the 
affected area are warned 
so a concerted warfare 
against the 




BRIDGE 

Bv 

Commodore R, B* Irving 

of the K.MrS, "Qyeen Mstry'^ 

As Tok! It) Julian P* Le^^fi[cU 

ITS been ^ long time since 1 was 
^ in charge of a rowhoaL but 
considering the vast difference in 
siites^ I believe that a superliner, 
such as the “Queen Mary” is 
about as easy to handle as a row- 
boat under good conditions. 

Not so long ago, during a tug- 
boat strike in New York harbor, 
we had the alternative of anchor- 
ing and waiting until the strike 
was settled or of docking without 
the help of tugs. Since the weath-^ 
or was perfect and we wished to-* 
avoid a long delay, we elected to 
try docking under our ovm power. 
It was high water and there v?SiS 
no wind. The "Queen Mary'* an- 
swered her helm like a ferryboat, 
so that I w'as able to manefuver 



Air uiew ftefti show* mony feafumi of madern irncj*. 
Noto on ^Hhtf tid^^ Risht, tho /odJiouf in 

rrDu?'*«-nvjt hi^h aboiJfl dsch 
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^ SUPERLINER 



her easily between the 
Cunard White Star 
pier and the Italian 
Line pier, which was 
unoccupied^ fortunate- 
ly. Then» with a small 
boat carrying a Line 
ahead of uSt we moved 
forward into our berth. 

We were off the end of 
the pier at 6:10 a.m. 
and at 8:44 the gang- 
ways were dowTij com- 
pleting the ]ob in ex- 
actly the same time as 
that required when 
tugs did the job. Thai 
was an emergency 
measure, however, and 
would never be em- 
ployed when tugboat service is available. 

Credit for such skillful maneuvering of 
any great liner should go, in large measure, 
to the well-trained crew — the men in the 
engine room as well as the officers on the 
bridge. All are at their stations, know just 



Night ifieai of brig hit ^ tightfd tin*r at itt Now pitr* Btlow, flii 

bridge of tht frlory.*^ Commaiiarm freirtg at ioft f furmgrCuitd) 



what is expected of them and they perform 
it, as in any business* Gciope ration, the giv- 
ing and the obeying of orders at the proper 
time, plus the skill of officers, is the secret. 

On the bridge I see that the men perform 
the duties expected of them. The bridge 
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complement consists of seven officers, in- 
cluding myself, six quartermasters and 
four deck boys. The officers are responsi- 
ble for the course wo run and are con- 
stantly checking the instruments on the 
bridge for accuracy. The quartermasters 
handle the helm and the engine room tel- 
egraph, The deck boys run errands. There 
are about tivelve instruments on the 
bridge^ of which the Sperry gyrocompass 
is the most important, i would say. This 
compass is not affected by the earth’s mag- 
netism or metal parts of the vessel, and 
keeps the ship constantly on her course 
more accurately than any hu- 
man being could. Even so, we 
cannot take any chances and 
consequently the compass is 
under constant supervision by 
one of my officers who checks 
it each hour for possible error 
by comparison with ordinary 
magnetic compasses and ob- 
servation of the planets. 

The engine room telegraph 
is the next instrument of im- 
portance on the bridge. It is 
controlled by one of the quar- 
termasters who, at the direc- 
tion of one of the officers, moves 
the indicator to whatever speed 
is required. In turn this change 
is automatically shown on the 
telegraph in the engine room 
where the engineers make the 
necessary adjustments in the 
ship^s movements. These are 



made at the engine room controls, w'hich 
regulate the opei’ation of the ship*s power- 
ful oil-burning engines, capable of approx- 
imately 200,000 horsepower. The power 
plant consists of a system of single reduc- 
tion geared turbines, operating four pro- 
pellers. The engines are "cushioned,” sim- 
ilar to those in the modern automobile. 
Instead of being riveted directly to the 
bedplating, the foundations are "sprung,’^ 
thus eliminating much vibration. Every 
one of the 257,000 blades for these turbines 
was tested and fitted by hand, to insure 
reliability. Each of four gear wheels meas- 




Topt Itfti pl&yin^ tenjifa. flight , CJCgmpifc of Ivxury 

cabtlt'ClaiSJ patsenfera aboenJ thm: modtrn !fncr, 
purtiai of ttoFting platform, uiith triginoor 

making Oirt tag. Dials show engine p^rformancm 




POPULAR MECHANICS 



357 





4 




ures fourteen feet in di- 
ameter and together they 
weigh nearly 600 tons* 

The cutting of each wheel 
calculated to a thousandth 
of an tnch, occupied from 
two to three months^ The 
five boiler rooms accom- 
modate twenty-seven 
enormous boilers, having 
a total of nearly 160,000 
tubes, and the boilers are 
fed oil from nearly fifty 
side bunkers, Sijt filling 
stations make it possible 
to fuel the ship in eight 
hours. 

That great power pltint 
is one of the factors in 
our record crossings of 
the Atiantic, In August, 1038, we 
sailed from SouLliumplon with no 
intention of attempting a fast run. 
However, the weather was perfect 
throughout the voyage and wc 
crossed from Bishop^s Hock to 
Ambtose Channel light vessel In 
three days twenty-one hours and 
forty -eight minutes^ the fastest 
westbound transatlantic cros^iing 
made hy any pa.ssenger liner. On 

4 Continued to pa^e 122 A I 



T nf the wofc/i on duty. Circle, pool adds Jo 

enjoyment ai voyage^ Boitonif leit, mahing routine in-^ 
^pf-C'liDn of aux.iliory maehinery. Righty t^reui of boat deck, photo- 
graphed from U. S* guard cutter 
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V into the tube, making it adjustable in 
length fifteen to twenty -four inche^/ 



\ ‘^Navigation*’ Lights on Bicycle 
Protect Rider at Night 

i Red and green ' 

'^navigation” lights 
attached to the 
front axle of a hi- 

^ cycle are proposed I | \ ^ 

as a protection for ^ ^ \l ! 

^ “bike” riders at P % ^ Jf / 

^ night. General use f V / 

^ of these UghtSp low 



and close togeth- " 
er^ red on the left 

and green on the right as on ships at sea^,' 
would help identify the bicycle on the 
street. The lights have non-breakable 
lenses of transparent phenolic molded 
BakelitOp and operate on standard batteries 
in aluminum cases. 



Inspectjn^ ignition with 

«/iD|iJ5 the unif rts Uve feet of evfd 



SpHt’^second timing of an aulomobile 
engine is accomplished by using a neon 
light tester that operates while the motor 
is running. With its aid ignition is timedp 
and the governor, spark plugs and ignition 
cables can be tested. The condition of worn 
distributor cams also is revealed as well as 
sprung distributor shaft or excessive play. 
A combination of silvering and saffron col- 
ored coating in the light dome concentrates 
the ray and triples its power. 



Soundproof Dtes^el Generator 
Built iix a Truck 






^Ootnes Rod Grips Edge of Shelf 
^ without Aid of Screws 

^ Walls are saved from being marred by 
installing a clothes bar that hangs on a 
^shelf without screws or nails to hold it. 
rThe notched ervltJ griii. the shelf, and put- 



Cork and rubber u^alls ab»arb ndiV« ot Dietal ftntT- 
ating plant an this truchf used on mattr« **laeatians’^ 



What the movies needed, was a poi'table 
electric generating plant that could deliver 
power for hours at a time “on location^^ 
and withstand the shock of sudden loads 
and variations in demand. So Paul Grosso 
built it, a Diesel gener^bf^ in a diiralufRin 
trucks soundproofed so that it can operate 
within 2pClfeet of the sensitive sound mi- 
cropbcShes on the movie lot. Arrived on 



Setl^euppariing e£aJh«« rod gripping edg* cf shelf* 
Dottwd aatline indicates haw bar may be extended 
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Timer to Test Auto Ignition' 
Flashes Neon Light 




g weight on the rod makes it take a \ 
tighter hold. It can be shifted from one^^.^ 
closet to another and the ends telescope 
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ing wheel out of its sock- 
et B.nd turns his seat 
around to face the control 
board of the generator. 
'Told what voltage is 
needed, he sets a small 
knob and then forgets it; 
\ if a sudden load of SOO 
amperes is thrown on 
when the unit has been 
delivering 400 or 600 am- 
peres, it is only necessary 
to increase the engine 
speed, and any variation 
in engine speed does not 
change voltage output 
previously set by the 
master knob. This steady 
output is essential in color 
^ % photography, where any 
^ change in intensity of the 
artificial lighting would 
change the hue* The truck 
walls are three inches 
built in three lay- 
ers with an inch of sound- 
deadening air space be- 
tween and a mixture of 
cork and rubber was 
sprayed on walls which 
needed soundproofing. 
The generator is a six- 
cylinder Cummins Diesel 
direct-connected to a 110 
to 120-volt, 1, 000-ampere 
direct -current generator* 
A /fourteen-foot 
shaped muffler is carried 
r«.n the drop- center roof. 

Rubber Lifeboat 



Hole in 200 -Inch Mirror 

Will Aid in Its Focusing 






mirror’s siit is gaintd by comparing its diameter EMiith man'f Aeigr/it 

First closeup photograph of the 200- inch mirror being 
pi’epared for the giant^Mt* Palomar telescope reveals a large 
hole, forty and one -half inches in diameter, in th^ center 
. of the huge piece of glass. While the photograph shows the 
hole plugged, it w'ill be the means by w-hich the gathered 
light from the heavens may be reflected from an auxiliary 
mirror to the Cassegrain focus beneath the large mirror* 
This closeup picture, made in the lens room at California! 
Institute of Technology, shows the polished concave spher- 
ical surface of the mirror, which will be finished as a parab- 
oloid and aluminumized to obtain the highest degree of 
reflectivity. The huge mirror will bo completed in 1940* 

for Plane Holds Ten, Supports Twenty 




ITen find ample seating apace in inflated Tubber ti/eboat 

tbet bos been developed for iht army^s giant bembers ^ 

} / 




Ten men can ride safely 
quickly infiaied rubber life 
developed b v the aimv air corps 
for the big four- engined bombers* ^ 
The boat also can support ten ad- 
ditional men clinging to its life-,- 
lines* The bags are Inflated by ^ 
carbon dioxide gas kept under^ 
pressure in cylinders. Besides an 
emergency repair kit to patch 
leaks, there are folding metal oars, ^ 
canteens of water, rations, flares 
and a pyrotechnic pistol. The boat 
weighsybtdy 11^ pounds,^ 

I < -1 - / ^ . /y 
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IN iy08 a giant athlete put the six- 
teen "poimd shot fifty-one feet for a 
record that most people thought would 
stand forever. But nineteen years lat- 
er the mark was surpassed itnd you 
would have to put the shot more than 
fifty-seven feet one inch to be cham- 
pion today. The record for the mile 
hadn't changed much in fifty years 
before Nurmi began his spectacular 
career* Now even Nurmi's speed has 
been beaten and the time for the mile to- 
day is about six seconds less than it was 
sixty years ago. In 1903 the farthest an 
athlete had ever thro\™ the javelin ivas 
ISO feel and since then some seventy -eight 
feet have been added to the distance. 

Today man is running and swimming 
faster^ jumping higher, and throwing things 
farther than ever before. Tradition to the 
contrary, he is better at feats of strength 
and agility than the best athletes of the past. 

Why? Let's ask that question of D^an 
Cromwen, the “maker of champions" who 



Athltit practicing H?ifA discus jatfttiii thrPiP- 

<r rn aetr^it ( right and mtccf rieai pacing device that 
runs diong trach bctidc pan! to train swimmers fo 
maintain certain pace i circle) 



has been track. and field coach at the Uni- 
versity of them California for thirty 
years. Cromwell's studentsTiave a habit of 
creating new' world records. A dozen of 






h^ athletes have been Olympic^champioiis 



SCIENCE- 







Tutnbitt pFuctUing by diving hoop 

ftop); high jumptr *^roUing" oPer bar ^btioui}, 
and tootbatt player training With aid of xcien- 
tikfaHy designed dummy ( circle ) 



and many others have record-breaking 
performances to their credit. 

“Man is a superathlete today because 
science is providing him with better tools 
and is teaching him to use them better,” 
Cromwell says. “A sprinter can run faster 
on pavement than he can in sand but he 
can run fastest on a scientifically designed 



track that has just the right amount of 
resiliency, Pole vaulters are better 
than they used to be because we have 
thrown away the heavy poles they 
once used and provided light bamboo 
poles for them. The men have smaller 
loads to caiTj"^ up into the air. Once Jave- 
lins were so flexible that they vibrated in 
the air, cutting down their flight. Now we 
are using javelins of stif^ birch that fly 
much farther, 

“The fastest races are run on springy 
tracks that have surfaces firm enough to 
hold the spikes. A six-inch layer of wood 
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Cr-omwffl C4frtrl;< a/iaf putter's stylt fttfi}; hotdinS ht>dy 
puraiM with ufhf/e going oPor bar heipw Sit poi^-^tJauiting 

rtccrdt f right It flflrf runner cfearm^ high hurdim rn rnce (cirdej 



shavings rolled down to two inches^f cov- 
ered with well-packed soil, makes a fast 
track, as does a properly constructed cin- 
der path having a base of large cinders 
with smaller ones above them and a final 
top dressing of fine material,’^ 

A mechanical freak among running 
tracks is the wooden indoor practice track 
at Dartmouth College^ It is called the fast- 



est track in the world. How- 
eveXj. records made on it arc 
unofficial because only out- 
door pei-formances count in 
the books. On this track Glenn 
Cunningham recently ran the 
mile in 4:04.4, faster hy two 
seconds than it had ever been 
run before and possibly a cou- 
ple of seconds slower than the 
time Cunningham might have 
made if he had been familiar 
with the track. 

The course is fast bccauso 
the builders worked out their 
owTi ideas instead of follow- 
ing the usual type of con- 
struction. The surface con- 
sists of on e-and- a -half-inch 
solid spruce boards on a tw'O 
by four framework. The 
planks rim lengthwise along 
the straightaways but are set across the 
course at the turns and the turns are 
banked thirty degrees instead of the usual 
twenty degrees. The wooden track is laid 
on an old indoor cinder track which partly 
accounts for its springiness* 

Mere ability to rim fast would never win 
a sprint today* Spiked shoes, starting 
blocks or holes, a crouching start, and a 
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leap at the finish all con™ 
tribute to reaching the 
finish line sooner. With 
training, a runji-er learns 
to get away simnltane- 
onsly with the sound of 
the starting gun, seem- 
ingly reducing reaction 
time to nothing. 

To avoid carrying an 
unnecessary load the 
weight of an athlete’s 
shoes and clothes is re- 
duced to a minimum. 

Sprint shoes have six 
long spikes in the soles to 
get a grip on the ground 
and the shoes used by 
broad jumpers and other 
field men also have two 
spikes in the heels. Ath- 
letes are still experiment- 
ing for the most satisfactory shoe, and one 
of the latest kinds used by field men is 
fitted with a large thin metal cleat shaped 
like a horseshoe. 

Offhand you might think that if you 
threw the discus with a tail wind behind it 
you would get the best distance, but wind- 
tunnel tests have confirmed the fact that 
the opposite is true. An athlete may add as 



Sprinter braCifd wood- 

en hlockx tp get ptfWcrful 
start flop, IvH ^ ; hf^d fciJTip- 
utter the takeoW (rightj^ 
an J jal/rfi'n i/iroLtrer ejrfendfiRj; 
arm backward tP get benefit 
o( long puli (hottPm) 

much as twenty feet to 
his normal toss by 
throwing it across wind 
or even directly into tiie 
wind. The spinning 
disci.is takes on some of 
the properties of an air- 
foil shape. Manufactur- 
ers once made the discus 
by shaping it out of a 
block of ’wood cut across 
the grain but now they 
cut the shape horizon- 
tally with the grain. It 
t^a^'eh^ farther that w'ay. 

Natural ability rarely 
wins a championship 
any more. A good coach breaks an action 
down into its separate parts, studying each 
motion of a runner’s stride or analyzing 
step by step the movements that comprise 
the broad jump. Any performance is re- 
duced almost to a mathematical problem 
with the idea that when each separate mo- 
tion can be made most efficiently the com- 

(CoDilnued to pog-e llBA) 
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Baby’s Life Size Gas Mask 

Also Is Used by Its Mother 



Molhmr hflps baby breathe by dfOu/tne air into mcJowed cham- 
btf uihich is impertfiozis to paisOn gas atsd rn air raids 

Twofold prolecllon is given by a gas mask re- 
cently tried in PariSt that supplies pure air to both 
a molher" and her 'baby iii cSS^ of war. The baby 
is encased in a gaslight bag, and the breathing 
apparatus is so arranged tliat the mother 
draws air into the container for the baby 
as well as for herself. This helps the infant 
w'ho could not breathe strongly enough to 
pull air through the valve. 



' Some Birds Can*t Hear Man 
in Ordinary Speech 



that their elaws would 
slight electric shock if they re- 
mained on the platform* When the 
birds learned to hop off the plat- 
form to avoid the shock, the tone 
of the sound was varied to meas- 
ure their range of hearing. Spar- 
row's and starlings, it was found, 
paid no attention to the note when 
it dropped to about two octaves 
above middle C* The sparrows 
could not hear sounds below 675 
cycles a second, and the starlings’ 
hearing washed out at 700, a 
slightly higher note. Pigeons heard 
faintly down to 200, or nearly two 
octaves lower; but below 500 cy- 
cles they appeared rather insen- 
sitive to sound. At the upper end 
of the scale the birds did not quite 
match the best human ears, w'hich 
are sensible to sounds to about 
16,000 cycles. 



Hill'HoId for Brake Pedal 
Is Operated by Left Foot 

Virtually giving the driver a 
third foot to hold his brake pedal 
while releasing the clutch on a hill 
and at the same time pressing the 
accelerator, a small bracket at- 
tached to the brake extends to a 
point near the clutch pedaL This 
extension arm holds the car mo'* 
tionless when d^P^'^ssed by the 
left foot while also holding the 
clutch, and the brake is released 
as the clutch is being engaged. 



tin 
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Some birds cannot hear ordinary human 
voice tones, but only sounds two octaves 
and more higher than middle C on the 
piano, it was learned in tests at Comell 
Uni versity ^ The tests were conducted in a 
cage in which the birds were able to get 
food only while standing on an electrical 
platform. A whistling sound w^arned them 

, V./-V 



PreBsirtg aiatth psdai and futt-hald broehet urifh J*/t 
^aat Ipai?ca right an* fi'ee to ap«raf« occvlBrafac. 
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Liquid Air Is Hard as Stone 



Cigars arid eggs rm' queer 

characteristics when immersed in 
liquid air, it was shown in dem- 
onstrations at the National Bureau 
of Standards. The cigar becomes 
saturated with excess oxygen, and 
when liglited spurts flame like a 
Roman candle. Subjeclcd to the 
low temperature of liquid air, 
which is about 310 degrees below 
zero Fahrenheit, an egg comes out 
so hard that instead of a knife and 
a fork, a hammer and chisel arc 
required to break it. ^ 



Topi l*itf hrtahin^ ^SS mith chisel t ri^htr cigar ffnmr 

cockfa;! is ^xhal^d 



vapor irom jitiuid 



Apple Bobbing on Qrand Scale Held in Swimming Pool 

Apple bobbing has 
grown into a major annual 
event at Seattle, Wash., 
where some 50,000 apples 
arc dumped ill an indoor 
swimming tank so young- 
sters may plunge in and 
try their skill. After the 
contest, apples that es- 
cape damage are given to 
charitable organizations. 

The stale o£ Washington, 
called the nation^s '‘apple 
basket,” produces ap- 
proximately 23,000,000 
boxes of apples each year, 
and the large crop yield 
is feted during the an 
tumn season. J f 



Children twtmminff among 30^000 appUt in ixtraordinary bobbing coinf'Cf C 
I /pnductttl tn targ^ indoor po^Jto c^tl^b/oto the aaimaJ fright crop 




YX^^ITII few exceptions the dozen 
or so famous lost mines of the 
west remain as great mysteries to- 
day as when hordes of early pros- 
pectors first took up the search for 
tJiem. The Lost Peg-Leg, and Lost 
Dutch Oven, the Mine with the Iron 
Door and other lost mines of tradi- 



Topt mm«r o/ tl«€trit /tadl^n^r ore from mine 

Circtwr remains of old wooden stamp mill at marly gold camp, 
Bottamr told*Tefining tqmpmtnt on SoUdad Moantain, CatifoTnin 



tion scorn to have vanished 
into the haze abo%-'e the 
mountains and desert hills. 

Modern prospectors donh 
bother to hunt these will- 
o^-the-wLsp promises of for- 
tune because there are 
plenty of other mines that 
are easier to Picking 

his way along a creek bed 
this fall, a prospector may 
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FORGOTTEN MINES 




Spot a cluster of rocks piled in 
a heap on the hillside. 

*‘Hm. Someone^-i claim mon- 
ument,” he muses* "‘Lets find 
out how old it is and what the 
ore looks like.” If the location 
notice, usually scribbled on 
paper and protected in a tobac- 




Top, resting of tarty prtftptctor; right, dry 

washer that SEparatea gold dust from fanxf. Bstow, 

Working tluitt bax in Mathtr Lodt tv^^ntry 



CO can, reveals the claim is a recent one 
the prospector goes on his way,, but if the, 
claim is ten or twenty or fifty years gld 
and no work has been done on it the pros- 
pector investigates further. Someone, he 
figures, found rock that looked valuable 
enough to spend half a day erecting monu- 
ments, Discovery rights have lapsed and 
now the ground can be relocated. Hun- 
dreds of early prospectors claimed ledges 
of rock that had possibilities and then nev^ ■ 
er returned to develop them. Lost and 
abandoned claims and mines are scattered 
throughout the west and when you find 
one on public land you may claim it for 
your own. Perhaps it is worthless, but per- 
haps it may develop into something rich. 

In many cases the piles of rock erected 
by the '49ers to mark their claims and the 
tunnels ajid dumps they created have van- 
ished without a trace. Nature is constantly 
changing the scenery. Rocks tumble to the 

(Cfliitinued. to paf« 14DA^ 
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Stunt Rider Flies through Air 



over T^l»o Men and Horses 




than army mofortjfcrjif AurJ/m|T ihtm in Landan sJ'unt ptricrmano* 



the end of the rimway, 
while the backs of the 
lamps glow in red to warn 
the pilot if he heads in the 
wi’ 02 ig direction. One pe- 
culiar effect of the lenses 
is to make each lamp look 
just as blight to the on- 
course pilot whether he is 
100 feet or 500 feet away 
from it, and yet the pow- 
erful light is so controlled 
that it does not become 
blinding. The secret lies 
in taking advantage of the 
changing angle between 
the moving plane and the 
lamps. The lights are 
spaced 200 feet apart. 

5 (^ 9 - 1 — 

Stools for *RaiIbirds^ 
Welded in Sockets 
at Racetrack 

^‘Railbirds” watching 
the races at the Ingle- 
wood, Calif., track no 
longerhare to T^n tm the 







It takes nerve to *‘fly” a motorcycle^ but it also takes nexwe 
to be the “ground crew" when the stunt rider is sailing 
overhead. A dispatch rider of the Brlt^ army signal ^rps 
performed this spectacular leap ^nTLondon toumament, 
h^dling t wQ^^n ^nd tyo ho^ge^ in 



fence to rest. Three long 
rows of permanent stools 
have been provided for 
the m, the pedestals being 
welded into sockets 



Alb Weather Light System 
Pilot Land in Fog 



Air-line service in all kinds of 
is brought a step nearer 
radically new runway lights 
fog cannot hide from the pi- 
The lighting system, which is 
tested at the governmoiiL- 
experiment station in 
olis^ involves 'a complicated lens 
arrangement making the lights 
visible, for 500 feet almost regard- 
less of the weatheFs thickness* 
Once radio has led the pilot to the 
runway’s approach, he can follow 
the row of lamps to land safely. 
Four different colors are used“ 
green to mark the approach, white 
the runvjfay proper, anc^ yellow 

cX 



parmanantty into th* pevtmtntf tStse wtooim offer a bit 
of comfort to Mptetoton at a Catifornia Tocotrock 
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Bouncing Radio Beam Warns Pilot o 

Mountaint tall build- ^ ._ 

ing^ aircraft— any solid ^ ^ ^ ^ 

object that looms in the 

path of a plane is de- i — 

tected instantly I miles 

away, on the voltmeter 

of a power beam trans- l\ 

mitter demonstrated re- L . i 

cently at Floyd Bcnnett^^^ | 4“ I jfll 



Held in Brooklyn. The beam^ reaching a 
circumference of l!hO iecpt^is^hot from a 
three- tube set in a ^'teardrop” aluminum 
housing that weighs altogether ten pounds 
and uses 180 volts from dry cells. When 
this beam strikes any object more than a 
yard in diameter it rebounds to its source| 
registering the obstruction on its ’voltme-l 
ter. So sensitive is it that a pilot flying 
8,000 feet high was able to ^'pick up” the 
Try Ion at the New York world's fair froSt 
fourteen miles away. Besides acting as a 
warning guide to pilots flying blind^ it 
could bo used aboard ship to delect ice- 
bergs, vessels or land hidden in fog; or by 
ground crews to spot lost aircraft. 



Utitig radio beam fo dttfKt hidden aircra/tt left, and 
to fn^Ji'cate o^tacla rn path vf 



Water- ^mg Mowing Machine Cute Weeds in Lagoon 

When 



a growth of water 
plants choked a park la- 
goon at New Bvatinfeis, 
Tex-t a mechanic with an 
iwceritTve turn of mind 
came to the /rescue with 
his water-g^ing mowing 
machine. Driven by a 
light automobile engine, 
an all-steel scow is 
equipped with powered 
cutting blades at the front. 
Controllable wings at the 
stern serve as rudders 
and shield: the propeller. 



'ladef niauAtcd at iht bout Miifer We*ds dS mOWtr throo^h wql^r 
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Robot Information Cabinet 
Answers Your Questions 



Talking cabinet UJ'ilf /fiff you /acafion of any jilacc in 
city if you lift leVer to itt n-om< an panel 

Information about the location of prom- 
inent places in a city, such as theaters, 
parks, public institutions and hotels, is 
given by the electric “Informat” which tel- 
ephones advice directly from a reproducer. 
To ask a question you take the receiver off 



the hook and raise a lever to the name of 
^ - the place you- desire information about. 
. ^ Then you lisfen to the voice of the machine. 
^ ^.Five hundred places can be listed in a unit. 



) 



"Chaser” Restores Worn Threads 

w. 

on One to Five-Inch Pipes 




Damaged, bat- 
tered and crossed 
threads of old 
pipes can be 
cleaned and re- 
stored for use by 
a tool recently an- 
nounced. Fitting 
any si^e pipe from 



one to five inches in diameter, the chaser is 
simple to use and can be adjusted to match 
any one of nine pitches, working with 
threads ranging from eight to tw^enty-four 
per inch* Besides pipe, it will handle axle 
housings, bearing cages and large shafts. 

u >0 

Wear in Bearing Surface Shown 
by Measuring Indentations 

To measure the amount of wear on the 
bearing surfaces of machinery, the Bureau 
of Standards has developed a method of 
marking the surface with minute indenta- 
tions. This is done with a specially shaped 
diamond point. The dimensions of the in- 
, dentations are taken before and after the 
bearing has been used, and the change of 
the dents during use makes possible a 
* quick and accurate determination of the 
extent of wear* 

High-Speed Valve Tool Is Offset 
for Working Close to Cowl 

Turning at a speed of 12,000 revolutions ^ 
a minute, a powerful valve seat grinder 
provides fast cutting action with only slight * 
pressure. Because of its offset design, the 
tool needs no extra attachments to reach 
valve.s back near the cowL The manu- 
facturer claims it will grind to an accuracy 
HO thin *0001 inch. 




Elect tic valve gtindcT works efficiontty in close quar 
ters and can be heiti securely with one fiand 



* 




1 N THE thin air 14,000 feet above Nebraska's 
* farm lands a tiny speck shuttles back and 
forth in the cloudless sky. Simultaneously over 
the cattle country of Montanat the cotton lands 
of Mississippi, the forests of Oregon and the 
terrain of other states other little specks are 
flying back and forth, at the same distance 
above the ground. 

These airplanes, almost fifty of them, are 
cabin jobs, scientific photographic studios of 
the air. Equipped with oxygen tanks for pilot 
and photographer, precise flying instruments, 
modem aerial cameras, film and fillers, they 
are engaged in the gigantic task of taking 
A?nerica^s picture, a job that involves more 
than 1.333.000 nine-by-nine inch photographs 
of some 3,000,000 scjuai-e miles of land* 

When the huge undertaking is finished some 
years hence, a detailed picture of the United 



States will show all of Americans visible nat- 
ural resources. It will show the extent of soil 



^*rral map in tidr flap) and Aytrig phct^ig-- 
rapher ulitJk pxyg^n tube in mourh 
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Topj atrial phat^t comp&sing mcp of figltcjn, 

photo fhawM strip crapping to combat craffoii 



erosion, the course of lakes and rivers and 
sites for future dams and irrigation proj- 
ects. It will be an invaluable seienliflc aid 
to the United States Department of Agri- 
culture, the Civilian Conservation Corps 
and other agencies which, arc already us- 
ing completed sections of the pictorial map 
for flood -control work, checking crop con- 
trol and for other constructive projects. 

America’s picture will cost approximate- 
ly^ $15,000,000, just a fraction of what it 



would cost if land -bound sur- 
veyors attempted to do the same 
task and spent an inestimable 
amount of time conquering 
mountains, deserts and water- 
ways in so doing. 

The aerial photographers have 
their hazards too, but they have 
overcome the great majority of 
these with one exception — ^the 
weather. 

^‘In taking Americans picture 
the w'eather is a highly impor- 
tant and uncertain factor,” says 
William H. Meyer, Jr., general 
manager of Fairchild Aerial 
Surveys. 

“In and about New York City, 
for example* we can figure on 
one suitable photogi'aphic day in 
every seven, or about four and 
one-half a month. This average 
will vary for diflercnt sections of 
the country. The yearly average, 
based on the Weather Bureau 
data for the past thirty-seven 
years, broken down to a month- 
ly average, gives Colorado ap- 
proximately seven days per 
month, California in certain sec- 
tions as high as fifteen days per 
month and Arizona eighteen 
days per month, 

“One of the qualifications for 
this work is to be able to conquer 
the mental as well as physical 
hazards of the weather, to use 
every flying minute to the great- 
est advantage and outwit the 
■‘jumps’ and ‘jitters’ which are 
apt to creep up on a photo' 
graphic crew if they can’t main- 
tain an even disposition while 
waiting for the right kind of 
weather. On one project in 
Tennessee we had to wait sixty-seven days 
for a break in the weather. It must also be 
remembered that in photographing the 
United States, the government has speci- 
fied that photography may be undertaken 
only when the sun is at an angle of twenty^ 
five degrees above the horizon. 

“Before a crew is sent out on an assign- 
ment flight maps arc prepared, the camera 
is thoroughly tested and sufficient pan- 
chromatic super sensitive aerial film, usu- ' 
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ally in rolU 150 feet long and nine 
inches widet to complete the as- 
signment is taken along. From a 
roll of film approximately 1B5 in- 
dividual nine- by -nine inch expo- 
sures are made. 

‘‘On a good day they may pho- 
tograph as many as 500 square 
miles of terrain, the developed 
pictures allowing every fence, 
liQu-se, and tree in the area. These 
individual exposures are taken 
with a Fairchild aerial camera 
equipped with an eight-and-one- 
qiiarter-iiich lens," 

Eighteen aerial survey compa- 
nies. including Fairchild, are en- 
gaged in the job of taking the 
country s picture. 

Photographing from the air calls 
for a high degree of specialized 
skill on the part of pilot and pho- 
tograph ei' alike, 

"in addition to being expert 
aerial photographers." says Mr. 

Meyer, "they must have a thor- 
ough knowledge of the construc- 
tion and maintenance of the 
cameras in order that necessary 
repairs may be made at the base 
of operations, rather than ha\dng 
to send the equipment back to the factory, 
thereby losiitg valuable time," 
Photographic pilots too are chosen for 
1 Continued to pagn l3SAl 



T&Pt Krttarging eamero for projecting phptof from film 

roil. Rights device which fneiUioims Aight on parnUcl 
floyd County^ ind.f from the air 
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Motor Bike without Pedals 
Speeds Delivery Service 



M^G^ANICS 

Each ^yuck has a large tank at the back ^ 
that holds about 500 gallons of water and J ^ 
can carry 400 or 500 fish. These are put in 
through the top of the tank, and to unload 
its burden the truck is backed onto a pier 
and a door at the back opened, pouring 
out feh and water together. J 

^ ^ — _Z — 

Cnopper for All Kinds of Food 
Has Three Cutting Blades ^ 



Wtttfrn {Jifion fTjts^enger ridma iightufttisht motor 
bicycJi* io MVt time and effort 

Telegraph messengers in big cities are 
being equipped with **telemotors," mo'^r- 
ized bicycles without pedals. Controlled 
entirely from the handlebars, the vehicle 
is intended to speed up service in less con- 
<% gested sections. It is faster and less fa- 
tiguing than a bicycle. 

^ (?i 1 

Salmon Ride in Trucks over Dam 

on Way to Spawning Ground 

^ Six trucks of radical design have been 
^ finished recently to transport salmon from 
the lower river to still water above Grand 
Coulee dam during the spa\vnmg^^eason. 



Cutting up food is speeded and the work 
lightened by a chopper with triple knive^ 
that hixs an easy spring action. Raw p£ 
cooked meats, vegetables or fruits can be 

/ 'i. 



Cabbage fj aaaily and ijaic/rly abredded. /nttt 
e flapper ttted in cubing and tenderizing eteaA 



chopped for either fine salads or coarser 
dishes. The cutter also will shred cabbage, 
cube and tenderize steaks, dice potatoes 
and other vegetables, and cut potatoes for 
French fries. 



CLOur Bureau of Information keeps on file 
the names and addresses of makers of, and 
dealers in, all devices described in the 
pages of Popular Mechanics Magazine. We 
are glad to furnish this information to 
our readers upon request, accompanied by 
stamped, self -addressed envelope* 



erected by 

man betuJeen O-cean and Spautrting ground of tfie tTSfl 
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Cement Cover Turns Wrecked Ship into Pier 





Top I maifbaaf covered with 
tc#rten( as pier far 

ship. Acftom, sffTtie 
fief ora centers I'eii] 



Paravane rinds Underwater Mines and Cuts Moorings 



Conversion of the hull 
of a grounded rr’iailboat 
into a substantial pier 
large enough for warships 
to use is the accomplish- 
ment of French engi- 
neers. The ship^ 'Toun- 
tainebleau/’ ran aground 
in Djibouti harbor after 
fire' bi 'o k ?e nilt, settling 
into mud at a point where 
the water %vaB about 
twenty feet deep. This 
left the ship half aub- 
merged. Engineers^ fail- 
ing in their attempts to 
raise the craft* hit upon 
the idea of converting it 
into a pier and soon the 
hull was encased in lay- 
ers of cement and stone* 
N ow the concrete-cov- 
ered ship is in use, French 
warships frequently 
mooring there. 





Latest in protective paravane equipment is towed from either side of a ship or be- 
was inspected recently at a natio nal de- tween two ships, submerged at a definite 

fense conference at Massachusetts Insti- depth. It is provided with cutters. As the 

tute of Technology. The paravane is a tow cable contacts the mooring wire of a 
huoyant.torpcdo-shapedinstr urn opt which mine, it slides the wire along to the para* 

' ' ' ' ' ' ' ' ^ 

used, one on each side of a ship. 



details of latest parava/ie. Sete wire 
<■{' top) that severs mipe mooring 







nient* which results iri^ the elevation being 
set automaticallyj whether the target or 
game is twenty-five or 200 yards away. If 
the gunner knows the distance, he sets the 
sight to the known yardage, thus auto- 
matically sighting the rifie properly. 



Fireman’s Portable Torch 
Worn in Adjustable Vest 



Meta 1 Clacker Warns Motorist 
When Tire Goes Flat 

tire goes flat. It is . 

mounted on the 
rim* touching the 
tire, and as the 

tire is deflated it presses against the clack- 
er and causes a distinctive sound at each 
revolution of the wheel. 



"Wait/' Says Doorbell Buttom^ 
If You Are Busy 

To the aid. of the housewife, so often en- 
gaged in household tasks she cannot leave 
at tha momeijt a doorbell rings, theri^ 



Fir<rt\<tn cutting tbrt^vgh hingms ^te^I door itlith 
ttrc/tM ferrying exygtn end afttytfn* back 



Carried in an adjustable canvas vest, a 
complete oxyacetylene flame cutter ena- 
bles firemen to gain quick access to build- 
ings by cutting through steel doors* barred 
windows or metal locks. The equipment* 
self-contained, weighs only forty- three 
pounds and with the vest arrangement the 
fireman can use his legs and arms on lad^ 
ders and working in close quarters. 



pysH 

fiLlTTON 



BATTtftV OF? 
Ti?flJ[J.FOF7WlETd' 



Automatic Sight for Rifle 

Accurate snooting, WJ 



out guessing 
the distance to the target, is made possible 
by an automatic sight for rifles. The gun- 
ner sights through it and makes an adjust- 



=. eut-H AWD 
PSftrt BVTTQ« 



PreiBtng btitton insrdc tho heate tarns o/t tight 
af front door asking follor to moit 



comes a push button that signals “Wait" 
to the caller. Pressed at some convenient 
place in the house, the button lights a small 
bulb at the front door on which is printed 
the message to wait. Only one wire need 
be added to the regular doorbell wiring. O 



Using ritte sight tuhich outomalicatty gives the 
proper elevation for the shot 
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Dial Two Numbers and Bay Bridge Is Lighted 



Upp^r Mtf diagram pf Bpy 
Sridge utHh tiny lutrip for 
TWry on bridge ; right, 

dialing a number to turn on 
Q group q( lights an bridgm, 
Betau) at left, of 

s/iDiOcn£ pari of 4tlQ,tfOO- 
Watt Ul-amination system 



Twilight arrives over the San Fran cisco - 
Oakland Bay bridge* A girhsTeps to a 
ephone^^ dial,~gfv^s it a couple of twirls, 
and a thousand lights are set aglow from 
shore to shore along the great span. Thaf s 
all it takes to light the bridge. At iirst it 
was more complicated; there was a large 
pane] of switches governing the numerous 
divisions of the 400, OOO- watt illumination 
system. But addition of other electrical 
facilities put too heavy a burden on those 
switches, and young as the bridge was, its 
lighting control board became obsolete. 
Now you dial two numbers, and eight 
miles of sodium -vapor lamps glow red, 
then orange-yellow» Jhe sam^ 



tvols navigation signals, red-flash- 
ing aerial beacoris. fog belts and 
sirens along the bridge. Ceiiaiii 
designated numbers on the dial 
turn on separate lighting circuits, 
and dialing the same numbers 
again turns them off. From the 
dial, electrical impulses flash over 
two wires the size of pencil leads, 
causing selector switches at substations to 
"*step up” to the contacts corresponding to 
the numbers dialed. Thus electrical cir- 
cuits are clased and any group or groups 
of lights selected are switched on. The two 
"master numbers” operate the entire sys- 
tem at once. On the wall of the control 
room is a twenty-six-foot illuminated 
board with tiny lights duplicating those of 
the bridge itself. If a fog bell is in trouble, 
a sodium-vapor lamp goes dark or an av- 
iation beacon stops revolving, a light on 
the master board goes out too, indicating 
instantly the trouble spot. With this to 
guide him, a trouble shooter can go direct 



t- CC44^{ _ 



scene of the brealulown. 
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‘Filling Station* for Puppies 
... Feeds. Family of Nine ■' 





Puppies learning to meehanical nursing system 

when targe famity uisj deeerte 4 byoverti&xed mother 



Like the old liv^ in a shoe, 

one golden cocket-^apiel had so many 
babies she didn^t know what to do. 
ily for these nine- puppies^ their 
knew what to do when the mother could 
not feed them adequately, A mechanical 
feeder was prepared having nine nipples 
from infant mii'sing bottles, and the pups 
receive from it a mixture of warm milk 
and sugar. It causes no conflict even if all 
of them get hungry at the same time. 



.A* 



Farm Products Have 400 Uses 
and Food Is but One 



American farmers once were considered 
only as food producers, but that picture 
has been changed by industrial research, 
according to a list of non-food uses of ag- 
ricultural products recently compiled by 
the United States department of agricul- 
ture* Even farmers "wlH he surprised to 
learn that from eighty -six agricultural 
sources there come 133 raw materials used 
for pui’pQses other than food, and these 



raw materials are fashioned into 240 dif- 
ferent manufactured products* In all there 
are more than 400 non-food uses for these 




bees play a double role. They furnish 
beeswax which appears in polishes, can- 
dies, cosmetics, and is used by lithogra^'^ 
phers in making colored pictures. . 



^ Spinner Cleans Paintbrush , 

by Centrifugal Force ' 

Centrifugal force is used for cleaning 
paintbrushes in an electric spinner just 
put on the market The brush is placed irt 
turpentine to soak overnight, then is at- 
tached to the spinner, inserted in a large, 
can and the motor is turned on. The cen-. 
trifugal throw at 2,000 revolutions per 
minut 



leans bristles quickly. 



farm crops* Cattle, in addition to meat, 
yield cattle grease which is the source of 
glycerol that may find its way into the 
family car as anti-freeze, or, by another 
process, may become a part of dynamite. 
Coi*n, in contrast, appears as the sizing on 
the backs of carpets, or as an adhesive, a 
rayon fiber, a tanning agent, as wallboard,'^ ^ 
or even a smoking pipe. Grapes have non-^' 
food uses, for their seeds contain an oil/' 
that goes into lubricants and soaps. Even 



Spinning df high speed inside eaa^ righti paird- 

1*^(1 Is thoroughly cleaned by centrif-agctt ioret 
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Wardrobe chtst for 
thu dressing roam, 
abovBf has a slidtAg 
fflirror that slips 
duf of sight u/hcn 
not in disap^ 

peering into t A U 
bark of the fhsist 



E-iHf-n urhdn the chair above is 
upside douin rl is tight side MP- 
On« jGoot if cf a i^£ r« e/ , f/io 
otih^er is- upAo/sfdre^ Jit i«-ufh«r# 
should double its 



Modern 



Home Furniture Does Double Duty 



t'iirniturC' is leading a double life. SooJt-- 
cases ore beds and Jotinfe chairs ore radio 
cabinets^ At left iff o eombinatian chest 
af drawers^ and dressing fahie u?itb small 
campartrnents in lower corners for shoes^ 
it storage drawer sa roomy you could sleep 
rrt if, and o cloth and jewelry oom- 
porlmojif^ on fop. i4fiD^'c, a secretary fhat 
bides a six-foot folding feed in ks ticise 
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Dive Is Caught By Camera 
from Ladder in Pool .• 



is always ready to act in the prevention of 
gasoline fires. Its operatioxi is entirely me- 
-chanical and is so fast that the current is 
broken before the vehicle comes to rest 
after being hit. In case the car tips over 
the switch will go to work in the same 
way. It consists of silver-plated contacts 
held together by spring tension. If the 
auto is jolted severely or tipped over, a 
heavy conical w'eight is forced out of a 
cupped recess, thus breaking the connec- 
tion^ which can be reset only by lifting the 
top knob and placing the weight in the 
recess by hand. The switch can also 



_ Detector Warns Engineer 
of Broken Brake Equipment 



I. ( "'v*. ''1 

Cameraman tr\ pool whil* http~ 

trs of left stand ready to ctTmeri* *'(fi ease'' 

^ To catdfi nign-speed snapshots of a 
-4ng^ - champion from an unusual an^e, 
without involving himself and the camera 
in a ducking^ a photographer worked out 
• an elaborate setup. He posted himself on 
a stepladder in six feet of water at the 
middle of a San Francisco indoor pool. An 
assistant steadied the ladder. Still, it might 
tip over, so the camera was attached to a 
cord swung from a block and tackle high 
over the water* If the photographer top- 
pled from his perch, an assistant on the 
sidelines pulled the cord to hoist the cam- 
era high and dry, then another aid with a 
long pole hauled it in, 

" Cp^ ^ 

^Collision Switch Cuts Off Ignition 
When Auto Is Hit or Upset 

Shutting off thc^. 
ignition immedi-^ 
ately when the’^ 
auto mobile i s 
struck, whether it’*’ 
tips over or not,^a ^ 
collision switch 
that can he in- 
stalled* in any^ar 



'fc,' 

Broken brake beams dragging from 
train could damage a railway 
enough to tie up traffic for hours, hut 
Missouri Pacific railroad Ig posting 
matic’ ^tSTHesTfearlts'^hg le-tr ack 
to warn the engineer of dragging 
ment* The detector units are hreakable , 
loops of cast iron, installed between 
rails at rail level and extending eighteen 
inches outside the rails. A dragging beatnSji 
or rod would shatter the loops and start a^^ 
red light flashing against the train at thexi 
approach to the bridge* * ^ 



Dragging brak^ b*airta Wautd breatr iron loops in 
trackt and set signals at bridge against trarn 







By Dana and Ginger Lamb 
PART II 

INGEIR and I were marooned at last. As 

Iho little coast gonrd boat cbuggocl 
noisily out to sea wc faced the I'ealb.ation of 
childhood dreams and the stark reality, too, 
that we had just three weeks' food supply 
and the boat would not be hack for eight 
months. 

This adventure had began as a test 
age to determine whether we were qualified 
for a life of exploration. We paddled and 
sailed our homemade “hybrid” sixteen -foot 
canoe down from California, along the west 
coast of Mexico and Central America, hound 
for Panama. We headed into the surf with 
150 pounds of equipment and $4.20 in cash. 
Instead of forming an elaborate and cum- 



the authors tpith lancF, macheit, pjffofp 
knives for huntings Left, their hut on Coeos In- 
land. Bciowp wild pigs furnishtd fo<td and tevthvr 

bersome expedition ive meant to travel 
alone, forage in the jangle, take from the 
waters and the land the necessities of life. 
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Ah€fV9, tiariing Campfire fyy aid Indian 
(foW^and-drili method, homemade 

jigs otid sp&Pfis W€te tittd for trotting, 
fish suppiying &dMi food and oil to mahe 
paints. Big fettaw ot left I* d 
Pacific game fish 



good sense* Throe weeks’^ supply 
of food, a few seedsr meager camp- 
ing equipment, and not a neighbor 
to borrow from on this isolated, 
uninhabited island. 

Had our two years of travel 
along the coast of Mexico and 
Central America prepared iis for 
this? We had dreamed about land- 
ing on this island for years, and 
there was no turning back now* 
The “Santa Rosa" was only a 
smudge on a cloudy horizon, as 
we grounded the canoe at the 



We explored* we found adventure, we 
foraged and we liked it. 

We got as far as Puntarenas, Costa Rica, 
and there discovered we were only 350 
miles from Cocos’— the desert island of our 
young dreams* Perhaps we were children 
of civilization, but so was Robinson Crusoe. 
If he could make a go of it, we could. So 
the government boat took us to the island 
and promised to return in eight months. 

Paddling toward the palm and jungle- 
fringed shore of Wafer Bay we glanced 
back at the little “Santa Rosa,” dwindling 
to a speck on the ocean as she headed back 
to the mainland. We wondered if we had 



mouth of the little stream at the 
head of Wafer Bay and surv'eyed our sur* 
roundings. 

In the beautiful little coconut grove be- 
side the stream was the worst mess we had 
ever seen* Surrounding the two dilapidate 
ed old treasure-hunters' shacks were piles 
of filth and refuse that clearly indicated 
w^hy the existence of others before us on 
this tropic Paradise had been so miserable, 
and in some cases^ tragic. 

There was only one solution, and that 
■was work, and plenty of it* As though to 
lend us a hand, ram descended in torrents 
as we set to work cleaning up the mess. 

Camping on the clean white sand of the 
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beach, W0 put in long, 
hal’d days removing this 
ijloich left by man, and 
relegated most of i t to the 
bi ■iny deep. Then we set 
to work on our hut, with 
only a machete^ bunting 
knife, and the sma U drill, 
for tools, using some ma- 
terial salvaged from iVie 
old huts, and the balance 
secured from the palm 
grove and jungle. Our hut 
was similar to those used 
by the natives along the 
coast on the mainland, 
and had a very steep 
thatched roof to shed the 
daily downpour of rain. 

In the evenings by the 
light of the campfire we 
made crude tools, a 
wooden hoe, rake, and shov 
el for use in our little garden, 
planted dose to the beach. 
We had been told that a gar- 
den could not be grown on 
Cocos — that all vegetables 
grew to tops due to the over- 
rich soil“-hut a little experi- 
menting showed us that the 
mixture of soil and 
along the shore was just 
enough to produce 
crops of corn, beans, 
otes, and the like. 

I Contlnut^d to page lt€A) 



Cinder poses hesittm 
Z/* pieturr saint dW Iron 
/lorsf on the NicaraSuttn 
fojp. 

ly and noflcf f/te 

enjft'nd earrtes a foujropei, 
just “In Center, 

the crew of the "Vn|*a- 
bundif" reach the fon- 
armr Cunnf after three 
years Voyaging liown 
Pacific CDHjI m their 
hoineniade craft.. At }eft, 
Safety hcoched os o 
storm ftriAes, the Voy- 
agers rush to cover 
equipment before hfaw- 
ittB sand can do ctonidse 









the studding, while on new work it is 
nailed to fLuring strips fastened across the 
studding. To this wood backing are nailed 
metal disks about the size of a quarter* 
The tiles are slotted at each comer where 
one-quarter of the disk fits snugly. After 
the tiles are' in. place, the joints are filled 
cement waternpoof^astic. 






Op^Tutar walkt Iff hind tractor, tgaiding it and con- 
trolUns th* ipted by ioVcrs mcaniid on the handle 



Planes Get “Turkish Bath” 

for Fast and Easy Clean -Up 



CK0- 



n 






One of tht navy’s i>fdnee pelting o ^eoot bath ^ rid it ^uiefatji 

of Sriiiy dirt plchad up m Right over ncean 



Airplanes at the Naval Air Reserve Base 
at Floyd Bennett Field are given hath of 
live steam to rid them 7>f dirt, grease and 
ocean salt. In this way the entire plane 
gets a thorough cleaning in less than fif- 
teen minutes. Steam is generated in a ma- 
chine that mixes it with soapsuds, and this 
mixture is forced out of the hose nozzle. 


omemade Walk-Type Tractor 
Pulls a One-Horse Plow 

To cultivate and plow his small tract, 
one man built a walldjig^typ^ tractor from 



parts of an automobile and motor- 
cycle. For power, a single-cylin- 
der motorcycle engine and fuel 
tank, together with other motor- 
cycle parts, were mounted on a 
welded angle-iron frame made 
from discarded bed rails. To ob- 
tain a wide selection of speeds he 
mounted the gear box reclaimed 
from an old Dodge automobile at 
the rear of the motorcycle drive. 
Power is transmitted through the 
gear box to the large drive wheels 
taken from an old car. The han- 
dles were shaped from gas pipe 
and properly fitted. This tractor 
not only cultivates, but draws a 
conventional oae~horse plow. 

J ^f-T— 

Tile Held without Cement 
Reduces Weight of Wall 

Clay tile can be installed in 
bathrooms and kitchens without 
the usual heavy coating of cement 
by using a special metal disk that holds 
the squares in place on a backing of ply- 
wood. In an old house the plywood is 
placed over the p^ter waU ar|d pailed into 






Til** at* slipped tffiurn on dip* and held JA pla** <U 
shaurn. in fortgraund is for nailing dips 
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Close-Up Picture of Moon ‘Shot’ with Big Eye 





As telescopes become 
bigger, privacy for the 
“man in the moon” is fad- 
ing away- Unusual detail 
can be seen in a recent 
photograph of the moon 
which was made with the 
aid of the eighty-two inch 
telescope at.MoEionflld 
observatory in Texas. ^ 

Tree-'Plantin^V Jrk 
Doubled on Farms 
Since 1935 



Tree-planting activities 
on American farms have 
doubled since 1935, the 
dustribution of 55,359,728 
trees lo the farmers in 
1938 comparing with 26)- 
150,197 three years previ- 
ous, The trees distributed 
under a cooperative pro- 
gram authorized by Con- 
gress are young seedlings 
and transplants. Georgia 
led the states by a wide 
margin in 1938 with the 
distribution of 7^036^000 
forest seedlings. New 



5,610,000. 



http of tbt Cwregrain ttUscope at Mtuanald obrtrvatory 






Chart Aids Instrument Hying by Solving Pilot’s Problems 

^ Flying by instrument is made easier by 



^ chart that works out mechanically for 
,.the pilot his course and bearing. The in- 
strtimc?nt houses a rotating compass rose to 
Avhich is attached a circular chart show- 
ing radio beams radiating from various 
airports. Mounted on the instrument 
board, it can be operated with one hand. 
Problems of wind drift, bearing on range 
station and the like are solved, and a min- 
iature airplane rotates with the chart lo 
show the position and directy^n of thaship. 



PfoticB miniptura air plant t shouting pltat't position 
Aft chart works 01^ nai^ifQtiofi problems 






C Crystal-clear clarinets, md^e entirely of 
the plastic “Lucite,” except Tor keys and 
mouthpiece holder, have a different tone 
which some prefer ia that of a metal in- 
strument. ' A ^ 

* jjLK ^ 
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Top fthis and past ttpptiftit*), mtifat of tar-pit 
firama^ Bottom fthis pagt), ittiail far papt m 
Los Angeles deathtrap 






DRAMAS 



\ LTHOUGH the animal actors left the 
stage 5Q0,n00 years ^igOi science and 
art, with the aid of some first-rate detec- 
tive work, have made prehistoric dramas 
live again. 

The setting is the world^s strangest 
deathtrap, tlie Los Angeles^ Calif,, tar pits. 
For half a miiliGn years these pits have 
sucked down struggling animals, thereby 
writing a unique record of the passing 
show^ of life. And now science has .spread 
that pageant for the w*orld lo see. 

Poised in the act of ripping open the 
throat of his opponent, a great sabertooth 
tiger is frozen forever %vith his murderous 
eightecn-inch tusk pointed to the sky. 
Brooding over a black pool is a gigantic 
bear. Once he sat there watching the be- 
ginning of the feud between the saber- 
tooth tigers* 

It started when a huge haii'y elephant 
slipped from the pit hank and plunged one 
foot into the black tar. Struggling to free 
himself, the elephant had slipped deeper, 
another foot had become entangled. 
Frightened trumpeting had roared through 
the meadow* And suddenly that plain had 
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iL. TAR PITS 



Beiour, skmIrtifnS *ri mbertooth 
tig^r-f gro^und slothr maFnmpfh 
and giant prrhist^ric eUpbont^ 
Soma of thase rerVad as madals 
far i^anarato figures 

CiMirlcs;^ LdS MUSi^um 

af UlR.tQr}', Silence anel Art 



become filled with half -seen shapes mov- 
ing through the tall grass toward the spot 
where the enormous animal struggled. 

Just before dawn the first of the saber- 
tooth tigers had struck, its tusk ripping 
open the elephant's shoulder. But the ele- 
phant, mired now to its belly, could still 
fight. A careless move by the tiger* and 



one of the gigantic tusks had caught it, and 
flung it* writhing in death, far out into the 
clutching tar. 

But there had been other tigers, and the 
great dire wolves had closed in. In tlie 
end* the elephant had ceased to struggle. 
Only the tar went on with its wmrk, suck- 
ing at the great carcass, pulling it deep 
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nels in the earth, the pits 
have been proven to date 
from early Pleistocene times, 
or approximately 500,000 
years* They are not perma- 
nent, but change occasional- 
ly as new tar springs open 
and old ones close. Gas 
which comes up from sub- 
terranean reservoirs causes 
the tar to form huge black 
bubbles, which rise slowly 
to foimi a dome, then break 
and sink lazily back. 

The stickiness of the tar is 
almost unbelievable. Once 
part of a man or animal is 
caught, it is practically im- 
possible for him to escape 
without outside help, Strug- 
gling only embeds him more 
deeply. Moreover, the tar 
itself has a sucking effect 
caused by movements in the 
subterranean reservoir. 

So for half a million years 
this deathtrap has sucked 
down a vast assortment of 
creatures, ranging from mi- 
nute insects to great shaggy 
mammoths and elephants 



into the subterranean pit It was when 
only part of the elephant’s back was still 
visible that the two sabertooth tigers which 
the bear was watching had arrived. In- 
stead of making the most of things before 
the elephant had completely disappeared, 
they had decided to fight among them- 
selves. Tho fight had been going on for 
some time now, and the bear was consid- 
ering whether it would be to his advantage 
to intervene. At tliat instant the clock 
stopped. It is still stopped. You can go any 
day and see for yourself. 

For when the Los Angeles tar pits sucked 
down struggling prehistoric monsters, they 
wrote the record so clearly in tar and bones 
that scientists have been able to recon- 
struct almost exactly the circumstances of 
those tragedies. 

Formed by tar coming through deep fun- 



Tffp^ concrete Hon ond Uoness m position tn 
tOT~pit region. Center ^ hour th* ^gPres Were 
rnade from models. Bottom, scientist recaO- 
ering fossil from tht deathtrap 
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whose size exceeded that 
of any alive today. The 
tar kept bony structures 
in a state of perfect pres** 
ervation. 

Systematic removal of 
the bones was begun a 
few years ago. Tlie skeL 
eions were assembled in 
the Los Angeles Museum* 
Scientists from all parts 
of the world visited this 
unique collection. 

Dr. William A. Bryan, 
directoi’ of the museum, 
conceived the idea out of 
which grew the world's 
strangest museum. He 
had sketches prepared 
showing how the ground 
sloths, mastadons, gigan- 
tic bears, and wolves 
looked and acted half a 
million years ago. Next 
he took these sketches to 
Herman T, Beck, noted 
sculptor, 

“I want them life-sized 
and made to last forever," 
he declared. 

With the aid of Los An- 
geles county^ there began 

(CoitUnued to poc« tS^A) 



two tifftra battling bamidm tar pitm whift 4E 

third taoha on — thr figvrts bttng canrrefe* C«nf«p^ fA® iig-^ 
ur«s u^ro made by pouring i^nertit into ploJjtoT COAi'f con-^ 
atructed from lita-aizm oiay figarea. RottoTUr hat itfoutrt fnto 
tAo tar (Uft^ slouity disappeara fright) 
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into the tail- wheel bearing, the device is a 
standard bicycle hand-brake attachment. 
It is operated from the cockpit by means of 
a lever attached to a thin tubing contain- 
ing a choke wire, leading to the tail. Re- 
placements can be made from any bicycle- 
parts store* 

^ ^ 

Old Historical Papers Restored 

by Pressing with. Ironer 



Electric ironers are now in regular serv- 
ice at the National Archives in Washing- 
D. C*j for rehabilitating historical doc- 
uments, many of them being priceless, 
which have been damaged by water or 
have become faded and wrinkled with age* 
During the Ohio river valley flood in 1937, 
when many official records were left in a 
water-soaked condition, it was found that 
a household ironer* by applying heat and 



pressure at the 



same 

t 



time, dries out the 



ironing oul! urr inkles in histoTivat records uritH a 
famity^aiie electric machine 

paper, removes wrinkles* and often makes 
the writing or printing sharper and easier 
to read than it was before the damage* The 
success achieved in flooded areas brought 
the suggestion to use the machines in 
Washington, where fifty -eight rotary-type 
ironers are in daily operation. 

CNames and addresses of manufacturers 
and dealers in articles described in this 
magazine wdll be furnished by our Bureau 
of Information upon request accompanied 
by stamped* self-addressed envelope* 



Transparent Plastic Oiler 
Kee 



Oil supply IS always rn trffJicparent 

pumper* which spouts ait df pressure of jhcittib 



Pump oilers are now made of a trans- 
parent plastic so that the workman can see 
how much oil is left in the container. The 
amount of oil ejected is easily controlled 
by the pressure exerted on the thumb lever* 



c f'O 



Plane Brake Made of Bike Parts 
Fits on Tail Wheel 

Intended for aiiTilanes weighing up to 
pounds, an auxiliary tail-wheel brake 
_ *^lroduced recently is made of 
^j^arts* It brings a light plane to a stop, even 
<w,'iih a thirty-mile wind behind the ship, 
•without the hazard of the plane nosing 
•'TE^ver. The brake also is useful as a parking 
-^levice, the place of chocks. Fitted 
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.'di Pointinf *mafj brabcf, mads of bfcyclc partSt 
k \ which is instalteJ in fqif 
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Iron “G-Man 



Iron made &9.09 per 
cent pure by now refining 
processes is so free from 
impurllics that it is used 
as a detective in labora- 
tories to aid in analyzing 
all metallic elements. 

Wi^en an electric arc is 
foi'med between two elec- 
trodes of pure iron, the 
metal gives off radiation 
which, when focused 
through the prism of a 
spectrograph, is recorded 
as a series of lines, or 
waves, on a photographic 
plate. In testing other 
metals, wave-length pic- 
tures of them are made in 
a similar manner. By 
comparing such a picture 
with the pure iron stand- 
ard, the investigator is 
provided with a measure- 
ment of the wave length 
of aJ] me tallic elements in 
the test piece. The pro- 
duction of this spectro- 
graph ically pure iron in*^ 
vols'es an electrolysis 
process developed by 
Westm ghouso„ ^csca r ch 
laboratories, whereby 
iron molecules in a chem- 
ical solution are attracted 
to an electrode mada of 
lead. After removal of the oxides from this maining in the metal combine during the 
porous iron, it is “cooked’’ in a high fre- heating and are drawn off by a vacuum 

quency furnac^. Carbon and oxygon re- system as carbon monoxide. 



Forming electric &rc with pure iren in spectregcapht which focumes thm 
radiotio^n thruwfth prisms to rscord ufaUm--tsngth portrait of iht mctdJ 



Pocket G^se, Filled with Data for Mechanic or Draftsman 



This tiny encyclopedia of machiniots^ data f tVf t , 

^tiich fh* turn of a ^nob ty~seconds and sixt^^rou^Jhs. 



In an aluminum case small enough to fit 
in your vest pocket is packed a volume of 
handy information for the machinist, 
draftsman or home workshop enthusiast. 
A twist of the knob brings into view in two 
windows various data on pipe threads and 
other standard threads per inch, tapers per 
foot and per inch, the sizes of round stock 
necessary to make hexagons and squares 
of various dimensions, and decimal equiv- 
alents of fourths, eighths, sixteenths, thir- 
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Lcftf ^c^afcr dummy 
and parachute kel d 
hy special effect^ 
manV left hand u^fa 
made a?ith aid of 
ufift frame orttf can- 
vas mold^ Rights 
model filones etm be 
put through any type 
of statil with aJd of 
dculet retcntbling a 
ferris uthaet 



Instead pf considering the job unusual, 
the shop workers thought they were rather 
lucky that the dummy didn't have to jump 
out of the motorboat into the moving plane, 
Even that wouldn’t be very unusual for 
this unique business- — which resulted from 
crossing a hobby with a desire to save peo- 



\\7HEN a movie producer wanted a 
scene showing a man jumping out of 
il plane with a parachute and landing in a 
motorboat, he found no stunt man willing 
to try it. So he called in Fred Jackman of 
the H ollywood Special Effects company 
and explained the problem. 



Jackman returned to his shop and is- 
sued this order i 

“Rig up a dummy that will jump out of 
a plane with a chute and land in a motor- 
boat. Use one of our stock planes and fill 
up the lake. Better get a north country 
background.’^ 



pie's lives. For years Jackman's hobby 
was building miniatures, particularly ani- 
mated ones* Then he began w^ondering if 
he could turn his hobby to some practical 
good* The result is a company specializing 
in preparing sets for movie scenes in which 
stunt men face too great a risk* 





>!?L*^Sr'J9^5:r • -Ct " 



Topt metdiit ptarwiS and 49cafc dfuFnfn> used in dangerous movie scenes^ 
Below- octress about to boil out of dummy cochpit ft-* uatOT tries to stop 
her. The jump urns only Iwn fret, intetf dummy fuselage from eehieh the 
jump Was made in scene from **Atiantie Flight'^ 
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Tqp, dpg with of freight train Vted in 

B€Wfirt,** Cars rtf tk« frai'n ore fAaun piUd vp (photo 
at bottom) otter scene had bot/t taben^ Ctrrifer, model 
houttSi cor and dummy used Id produce scenes iit liihich 
men have faced real danger 



Here's how Jackman^s men 
went about the job of mak- 
ing the dummy hail out of the 
plane and land in the speed- 
ing motorboat. 

First, the trick effect ex- 
perts got out the stock para- 
chute and dummy. The par- 
achute, when opened, is about 
three feet in diameter and 
made perfectly to scale, each 
shroud being an exact dupli- 
cate of that on a standard 
chute. The dummy is a doll 
stuffed with cotton and paint “■ 
ed to resemble an aviator. A 
plane was chosen from the 
score kept on hand. The mo- 
torboat was also taken from 
the assortment of stock mod- 
els, The “lake” Ls a cement 
pond forty by fifty feet, which 
tapers at one end to allow for 
the perspective of a camera 
lens. The north country 
background was a standard 
stage drop hung on the build- 
ing behind the lake. 

The problem was how to 
make the dummy jump from 
the flying plane and land In 
the motorboat. The plane was 
pulled on a concealed wire, 
and the motorboat ran by its 
own power on an under- 
water track. The dummy was 
dropped by a timing device 
which operated a given num- 
ber of seconds after the plane 
started. The motorboat was 
started at the same instant as 
the plane and ran a shorter 
distance at a slower speed, 
which brought it slightly be- 
hind the plane at the instant 
the timing device released 
the dummy. 

It sounds perfect in theory, 
but it didn’t work out that 
easily. A wind came up and 
the dummy landed every 
place on the lot except In the 
boat. 

After three days and over 
two hundred trials, Jackman 
was about ready to give up 
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when the dummy dropped again from the 
plane^ the chute opened perfectly, and the 
figure settled into the motorboat. The 
cameramen said the take was good^ and 
the developed film proved they were right- 
Dinosaurs are stars of *'Lost Atlantis/^ a 
new film. They range in si£e from four 
inches to two feet, and are made of a spe- 
cial sponge rubber molded over a fiejcible 



wire frame. First stage of dinosaur crea- 
tion Ls to secure the picture of a dinosaur 
skeleton from the local museum- Next the 
beast is modeled and remodeled in clay 
until it looks weird enough. Finally the 
framework is made, the sponge rubber . 
molded around it, and the prehistoric fig- 
ure painted* Two girls who worked over 

(Continued to ISIOA) 




Left, model ef pfehisieric monster. how scene at left woe Afnted. ^/lootfn^r is rmatly 

a tertes of stitis, as the camera is stopped and the modets moved otter each frame 
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Tiny Lifelike Band\Does Everything but Play 

fLiNY ' \ Mimicking movements 

r/ ^ W ~ » \ f orchestra, toy 

musicians sway rhyth- 
mically with the music 
^pB|| they seem to produce, but 

never a sound comes from 
then' instruments. That Is 
supplied by a phonograph 
hidden from view. The 
half-pint members of the 
band were made by an 
unemployed. Philadelphia 
craftsman, who useci l5i6 
of wire, wood, cloth and 
other scrap materials and 
cdoll heads. What once 
w^re dentists^ drills and 
tin cans were converted 
into musical instruments 
by his skilled hands^ 



/.fJtc a C4ri0«l4i ftortf-vwrhing orchestra thes*^ rttidfttf fftf ttiraugh atl th* 
mp'f'riiilTff ty/ifhronfMii ctiifA mvsia iOrriltlg fr<^m Cdn«oJ«d phonog^op/l 



Flooding the roof with water to preserve 
it seems paradoxical, that is the case 
at the cinder block house of a,JSum3fuille, 
Term., resid enL W ater has a preservative 
efferrCrrfEe~voI^les in the roof, made up 
pitch, felt and gravel. It also keeps the 
hbpse cooler in summer by evaporation 
and' by reflecting the sun’s rays. An auto- 
matic ,y a ive keeps the water at a three- 
inch level. This plan is practical on a con- 
crete structure where there is no wood to 
rot, Chemicals could be added to prevent 
f^ee^ing m a cold climate. This cinder 
house is unplai^ered, its walls being paint- 
ed, an^d its concpcie tile^quares. 



Autamatje v^vt fc«<pc ro^f flonded three mcib«A 

d«#p ii/jBrt^trvt volatiUs tn rpnhngff rmlfi 



dicatc^ in Pocket-Size Case Has Space to Store Valuables 
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Packed in a tiny Bakelite case handy for 
the yachtspian, fishertnan and for outdooi 




Tiny wind indicatw for oj^orismotji^hot Bokttite cos* 



sports is a combination compass and wind 
instrument that gives instant indication of 
the speed and direction of the wind. It is 
less than four inches long and weighs un- 
der two ounces. Predsi on-built of non- 
magnetic, rustproof materials, it has a wa- 
teiproof housing that contains a compart- 
ment for matches, money, licenses and the 
like. One model measures wind speeds 
from five to thirty miles an hour, another 
speeds from ten to sixty an hour* 
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Alpinists Train Indoors for Scaling Mountains 



W/i«n Alpinist, abovef it 
fro'nt^^ by ct narretiJ c/t(7SP7i fn 
mountains it wiU anty he 

rt^mrmher the methati 
fn indoor school af descending 
parailei ugaiiTjf and /«<(. 

Tapf center^ Alpine instructor 

(fernanf^j-dtcf t«cht1l^u« 




To train himself for endurance 
and far heepins haltince with 
heauy equipment, mountaineer 
above practices carrying table 
with uieightm attached. Beloufi 
swaying platform teaches 
mountain climher to preserve 
equilibrium where footing is in^ 
secarst as an a slippery slope 



Far from the inspiring scenery of the 
mountains^ aspiring Alpinisis train 
indoors for the perils and iahors of 
mountain climbing. Although lacking 
the scenery t they are not u;)rAflut tAe 
**props," for the Alpine club of Paris 
IS equipped with many a **synthctic^' 
hazard to harden muscles and steady 
nerues. The athlete obavCr for ffxnm- 
plCf is nnf- trying to escape from a me^ 
dieval torture cage is engaged in 

practice maneuvers in a reUittg cylin- 
der that gives special exercises for the 
ambitious mount oinetr. After a rigor- 
ous course of training of Paris the 
novice is ready ta try hit shill and 
endurance an (ijny jrnOu;'C.fa{/ 
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t4j«An'Rf flofpf* 
t f' o v**t which it 
inflated rapidty by 
htnufing intc ft vnlvc, 
T hit would keep the 
Am mail itiidtr nfloef 
if he fell info ufOttf* 
Bottom, preparing fa 
attach the folding 
batlibe which 

are hinged to a steet 
frame strapped to the 
The fab^ 
ric ii airplane tloih 



ffere*s haw the 
ing batwing glider 
prepares for his leap 
from a piarit and de~ 
scent to the earths 
Leftt donning ffou#- 
ers with u;c& between 
the tegs and straps 
under the insteps to 
hold the web taut. 
This gives the glider 
longitudinal eontrolf 
much the satrie os the 
stobitizer of a ptarte 








4 





Rieht^ the ^JfidT^rp 

Setting elorv to earthf 
must opvn his parachute 
to a injury f roni a 

rc*upA landing. Getting 
his head doian^ he drops 
the right wing and put^ 
that hand on the ring of 
the rip cord. This posi- 
iiOn enahlef him fo taAf 
the ithoch of the pard- 
chtfte*s opening on his 
shoulders 



i4b0ti«, the human glider 
in two poi^itions ifirrlu- 
tat in g those in which he 
would appear shortly 
after leaping from the 
plane high in the «rr, 
hfote the manner in 
which the wings are be- 
ing used. The web be^ 
tween the legs aids tn 
cont ratting the slow 
downward sWoap. Gcftf 
at the mdm«n^ of leav- 
ing the plant 
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Plane Is Polished by *Bootb lacks’ • 



before Its Flying Debut 



hoW: u>orhmvn up CPe ^rpn^parit picn^ tir it 

being prepared for its first pati^itg^r-Cirrrying ftight 

It s a big day in the life of a transport plane when, 
after passing all the government tests, it takes off 
wdth passengers for the first time* Like a 
youth being graduated, it must look its 
best and of course a “shine” is requisite. In 
one instance workmen polished the body | 
by reciprocating a long fabric strip over it 
similar to the familiar shoe^shlning process, 

n ^ 

*^<500 More Wires Packed in Cable 
without Increasing Its Sis:e 

Telephone engineers are now packing 
4.242 separately insulated copper wires in 
one cable. The cable is the same size as 
before — two and five-eighths inches in di- 
ameter; the wires themselves are the same* 
yet there are CtMi more wires in the cable 
than before* The secret lies m the insula- 
tion, Instead of wrapping each copper wire 
spirally in paper ribbon, sixty strands at 



> psp&r pulp- The pulp forms a thin 
^V'eoating on the copper, producing 
covered v/ire w'ith a diameter 
three thousandths of an inch less 
Than the paper -wound wire an 
thus saving space in the standard 
cable for 606 additional wires. 

9 

SlSv^n^Foot Pneumatic Tire 
Encases lOO-Pound Tubc'^ 

How^d you like to drive a truck 
with seven-foot pneumatic tires ^ 
and have one go flat? It takes* 
three men and a specially designed'^ 
derrick five hours to change onej^ 
of these gargantuan tires* They 
were built by the U * S* Rubhe^ 
company for -giant eartJ^Soyl^E 
machines at w^ork on the HanWn 
Bam" near San Fernando, Calif., 
machines capable of carrying 
thirty cubic yards of dirt at sev- 
enteen miles an hour. Each tire, 
of thiiiy^four ply construction, 
weighs about 1,500 pounds and has 
rubber tread more than three 
inches deep at its thickest. The io 
[tubes themselves weigh lOb 
pounds each* One of these tires, 
inflated, has a loading capacity of 
tift-elve and 



f 






Inn*r (nib* of giant truck tire weight fOO pound*, 
and thm s*v*n-foot lire Uttlf weighs 1,S00 pound* 
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Pack Aniinals Ride Fast Truck to Forest Fire 



Within twenty minutes 
from the time an alarm 
goes out from a lookout 
statioUf a fast truck of the 
U. S. Forest Service is 
speeding to the “Scene of 
the latest forest fire. In- 
stead of the familiar city 
fire- truck equipment, this 
vehicle carries nine mules 
and a saddle horse^ all 
wearing masks to protect 
their eyes from \vind. 
These ten animals make 
up a complete pack train, 
an important part of the 
fire-fighting equipment, 
The truck which carries 
the animals is a powerful, 
lightweight vehicle de- 
signed especially for the 
rapid transportation of 
animals and equipment. 
Its bqdy is made of alumi-^ 
num. Capable of a gross 
load of 32^000 pounds^ the 
truck has di speed up to 
^venty milejp an hour on 
the bjgjiway^ A powerful 
engine enable it to main- 
tain speeds of twenty-five 
to thirty mites per hour 
on the six-pc|i*-cent grades 
found on national foi'est 
roads. A roomy compart- 
mentfbackfof the cab is 
used to carry nine pack 
saddles, a I riding saddle, 
two bales of hay, 100 
pounds of oats and mis- 
cellaneous ! equipment, A 
bed is available for the 
pack rider when the truck 
is in transit^ Loading and 
unloading is ticcomplished 



Piivh (a Ecene at forest tire ( top ajii^ K 

j Rifitam, vfUti ond the trail ta fire lint's 



by a portable ramp. , / 

r' . f; C M 1 

Scalds Soil with Steam to Rid It of Weed Seeds and Insects 



To rid the earth of weed seeds as well as 
V insect enemies of his ctops, a farmer has 
^ invented a portable boiler thaFshodfs su- 
^ perheated steam into the soil. The boiler 
V is mounted ir^ front of a disk harrow and 

^ -■ ,• ^ it Ah 



pulled by a tractor. As the disks open up 
the soil, pipes from the boiler send steam 
at 300 degrees into the furrows. Tests 
show^ed the steam -sterilized soil w'as freed 
of pests, and produced healthy crops, 

7 / . ' r ^ . ‘ 

fc-t. * K^, C --t . 








f 9 ^ ^ 



* 














T^IFTY feet above the ground, three men 
and a girl in an ensemble balance 
themselves on a taut wire five- eighths of 
an inch in,^aineter. A circus set is, under 
way. They have just passed the riiost dan- 
gerous point of their performance. 

One of the men gingerly removes one 
hand from a long balancing pole and goes 
through the motions of wiping perspira- 
tion from his brow. A ripple of nervous 
laughter goes through the tense audience. 



Two minutes later, when the members of 
the act are safe on the ground, if you stand 
close enough you realize the perspiration 
was honest, for the man's face and the 
faces of his fellow actors are beaded. One 
gets that way, risking one’s neck. 

*In the world of the circus, true aerial - 
acts are of several varieties, 
distinguished by the fact that they “hang 
from the ceiling," with no connection to 
the ground other than the ropes and guy- 
wires of their rigging. When they work , V 
outdoors, at fairs and similar attractions, 
metal framework is used to rear the acts 



Photo courtesy BaiTtfs muI ComiUicrH 

An atrial balitt flap) Jattt 
with tingle hand holds. 
Aiglitf AntaifUttt^ Concfllot 
t'n midair f reaches far the 
trapew^ Arcurute 
of rj (Ap ccpref 

of gatccefS 
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^ Mifs Conctilv lyal* 

anciitg (^rt the ftyinf^ tTupezr. 
fiifiht, atifdTaor dcf calls for 
steady nerves and strong 

rieeine 



into the air. Besides the high-wii e 
acts there are the '"flying'' or cast- 
ing acts, doublc-trapeae acts, 
swinging-ladder acts, head-bal-* 
ancing trapeze acts, "iroii-jaw'' 
acts, *"eeiling-walking’' acts and 
one-arm acts. The latter calls for 
a deep reserve of strength, since 
such a perforrr>er will throw him- 
self or herself in an aerial somer- 
sault one hundred or more times 
without stopping, while hanging 
high in the air, by one arm, at the 
end of a rcjpe. 

Among the aristocracy of circus 
performers are the ^^flyirig” or 
casting acts. Here a performer 
Hies through the air from a swing- 
ing trapeze and is caught by an- 
other member of the troupe hang- 
ing by his knees from another 
trapeze at the opposite end 
of the rigging. This latter 
member is appropriately 
known as the catcher, who 
must time his own trapeze, 
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PhatcK CDUrl«s3' Bamcs altd CirrUthen^ 
7"aJ* Hyin^ firtiMix pass tn midair ftcpK Icotfin^ (lie enffft- 
hands naches for catcher. Left, strongs jam 

act in uihich strong jaa! muscles apd sound teeth are essentiah 
Rightf « **double pass," tuio mertibcrs ef the going in one 
directi^Ot tvfo in the other 



moving through the air to 
meet the oncoming flier, 
to a fraction qf a second, 
and to a quarter of an 
inch in the arc he travels. 
His hands must meet the 
hands or ankles of the 
other, and their grip must 
be sure and of just the 
right tension. 

Antoinette Concollo is 
the only woman aerial ist 
who today does either 
t’wo and one-half or three 
somersaults in the air, 
between the time of leav- 
ing the flying trapeze and 
landing safely in the 
hands of the catcher. She genei-ally confines her 
somersaults to two and a half. If she does three of 
them, she says, there is a split second of uncon- 
sciousness during the last half turn, before her 
hands meet those of the catcher* 

Not always is the timing perfect between the 
catcher and herself, and their hands miss, A fall 
to the protecting net below is the result. Aerialists 
take no unnecessary chances, but if an act is to 
remain a headlmer, it must retain those chancy 
spots where a loss of balance, a slip or an error in 
judging time or distance may mean a broken limb, 
if not a broken neck, No flying act is done without 
a net. In the ciise of the high-wire walkers, a small 
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net is held hy eight or ten workers 
on the ground below the act, at its 
most dangerous point. But such a 
net has little value as a lifesaving 
device in case of emergency. It is 
, wholly psychological in its effect, 
and gives the members of the act 
a feeling of safety. 

Trainers of aerial acts try to get 
hold of their new material while 
it is young, some as youthful as 
eight years of age. Around forty 
years of age is generally recog* 
nized as the time when an aerialist 
working in a dangerous act had 
better begin thinking about some 
less hazardous occupation. 

The youngsters have muscles 
and bones that are capable of cor- 
rect training. Virtually as soon as 
they are strong enough, especially 
in high- wire acts, they go into 
.training. This is begun near the 
ground, until they acquire cour- 
age and the essential sense of bal- 
ance. Gradually the wire is raised 
to fifteen feet, thiily feet, and on 
up to regular working height, from 
fifty to seventy -five feet* 
Beginners in flying acts are gen- 
erally started around the age of 
fourteen. Younger than that they 
are too small to reach from the 
pedestal and grasp the flying bar, 
The catcher must be mature. 
Fliers in their maturity weigh be- 
tween 105 and 150 pounds, while 
catchers, who do the heavy work, 
run from IGO to 190 pounds. 

Rigging for aerial acts is not 
made after a set pattern* Each act 
has its own needs and its owm 
ideas. When a performer wants 
such equipment, he goes usually 
to a competent machine shop, and 
has his rigging made to order. He 
furnishes the specifications for 
size, weight or thickness of mate- 
rials, the kind of wood, metal wire 
or rope he wants used, and the 
machinist, working w'ith him, 
turns out the job accordingly. 

Crystallization is the bogey of 
the aerialists. When a metal part 
crystallizes the results are apt to 

(Continued ta t^TA) 



Horn With Two-Mile Range 



Used to Direct Field Work 




hundred years Qga this ttniimn. megaphone u?irf used id 
direct taberets rn fields* it eovld be he^d twa away 

It w’as no simple task in the fuleenth century for 
one to make himself heard two miles away, but 
that was the range of an Italian ^^megafono^' which 
served as the equivalent of a one-way telephone, 
Wlien the master wanted to summon a servant 
from the fields, he hauled the mega f on o to the bal- 
cony and bellowed a command that would carry a 
great distance in. favorable weather. 
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Scout Plane Converted into a Bomber 



by Fitting Racks to Landing Gear 




BriUsh scout planes with a top speed of more 
than 200 miles an hour can bo converted quickly 

to the undercar- 



L 4- ** *■ 



Fitted to the "trouser cuffs^* of this fast British seaat plane are 
racks to held tiomSs far additional strikine power 



■f 

r* 

V. 



riage. The bomb carriers project outward horizon- 
tally from the landing gear and equip the fast planes 
for offensive striking pow^r w^hen it is needed, 
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Paper Golf Tees by the Strip 
. . V Are Used and Discarded 

P "7 r^rt 



Tft it torn off card aiaitg Watfy lm« ixnd Mifueeicd 
into tix- tided **teot** iiat the right height fof toW 




Paper golf tees that resemble a tiny 
cardboard crown on which the ball is set 
have just been introduced. They are made 
in strips of ten, each tee being torn off 
along wavy lines when needed. An adver- 
tising message can be printed on the strips. 

: — - 

Steam Slices Up Blocks of Ice 

into Convenient Cubes 






* V ' , ■ JU. 

Fed by gravity on a stainless -steel m- 
cline, big blocks of ice are sliced into small 




Large block ot ice fed into steam cattar at right 
emerges at left at handreda at amatl cubea 
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cubes by a steam -operated machine just r 
developed. A series of horizontal steam- ^ 
filled tubes swiftly cut the block into slabs^>J ^ 
which are moved by a lever- operated con- 
veyor onto a horizontal double grid con-^ ^ 
taining steam tubes at right angles to each 
other. These cut the slabs into cube;^'^ ^ 
which are released over a screening grill. 



hammock* under Ironing Board ^ 
Keeps Clothes Off Floor 

Laundered clothes are kept from soiling 
through contact with the floor while being X 
ironed, by a catcher attached to the boardtj 
It receives the long pieces as they hang A 
over the edge. Two telescoping arms thati^ 
hold a strip of heavy muslin to form a ^ 
U-shaped shield will save steps for 
housewife by serving as racks for hanging^ 



Laundered garmentM con be iraned without feat et 
sailing lAciti if this clothes catcher is on f fie board 



garments. A flat metal plate, to which the 
arms are fastened, is screwed to the un- 
derside of the ironing board, and when not 
in use the ^^outrigger** frame can be folded 
out of the way. The clothes catcher, it is 
claimed, will not interfere with the folding 
features of any modem board. 



CInquiries as to makers of articles de- 
scribed in Popular Mechanics, will be an- 
swered by our Bureau of Information upon 
receipt of return postage. 
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Photo U, a. Forrat Scl"VlM 



t^COUTS warn lhat the on- 
^JTiy, Rvg liundred million 
strong, is about to attack. At 
hoadquarters a llrcd man sits 
before a map. His finger 
draws an imaginary line. 

“There,” he says wearily, 
“we^ll iiave to stop them, or 
give up. Are the dame throw- 
ers al work?” 

A man answers: 

‘*That job wnLi be done by 
morning/* 

The chief turns to another 
lieutenant: 

‘'How about the bacteria? 
Have you iJlenty on hand?” 
”Not yet. But more are 
coming tonight.” 

The chief turns back to the 
map. Then a phone jangles: 
“Smith reporting. We*re 
making a last stand at the 
ridge. Get us more supplies. 



One o( the h^rd^ filtfcilJ. Last desperttte menaure is ±e burn 

the Helds with aid of ffame throwers (top}. Poison bran tnosh being 
sacked (n be rti^be^ to i^rpnf' i{iEn«s (bottom) 
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armiGs of them which, can do a 
million dollars worth of dam- 
age in a night. 

Scientific, coordinated action 
is slow'ly winning the war 
against the *hopper» one of hu- 
man! ty’^s oldest enemies, It Is a 
fight in which scientists* and 
officials of state and federal bu- 
reaus of agriculture play a 
leading part. 

One of the most desperate 
fights in recent years was made 
in southern and central Califor- 
nia in 1939, but before the in- 
vading army could be stopped, 
more than a million dollars 
worth of damage had been 
done. At one time the invading 
army reached the outskirts of 
the town of Coaiinga, and be- 
gan eating the paint off houses. 

The standard ammunition in 
a grasshopper war is bran mash 
poisoned with sodium arsenate. 
This is churned in concrete 
mixers* loaded into trucks, and 
taken to the point where the 
chief of operations has decided 
to make a stand. Often valu- 
able crops must be sacrificed to 



The enemy will start ad- 
vancing in the morning." 

"All right, m send more 
planes along to help out. 
We're planning to do some 
bombing along the ridge.” 

And at dawn the enemy 
marches on, leaving the 
ground seared and blasted. 
Not even a blade tif grass or 
a straggly weed remains. 

You have seen members of 
this invading army often in 
the garden, hopping among 
the flowers. But you have 
probably never seen them 
when they cover the sky so 
tliat they create an artificial 
night. They are grasshop- 
pers* not the few mild 'hop- 
pers you're used to, but vast 




Topf (tf th^ itfOCtilationi by uthicfi bacteria are brouphf- 

to maximum deadtiiie^s. Center, car oiterturned sJIh'i/~ 

ding on pautmtnt made slippery by grassfiapper Sot- 

tom, "bombing" the ertem>' pUrtan rttasb 
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Straighten out iho lino of 
defen,se and so conserve 
men and supplies. 

Spreading the poisoned 
bran is done with a two- 
wheeled machine having 
a ho]>per into which the 
bran is constantly fed. At 
the bottom of the hopper 
arc whirling disks which 
toss the hran outward by 
centrifugal force. The 
machine is known as a 
* ‘broad caster.” By trun- 
dling it across the fiel<ls 
behind a truck, and keep- 
ing it filled from a second 
truck, a lar^e area can be 
covered quickly. 

Sometimes, however, 
there isn’t time to scatter 
the bran, or isolated fields 
must be blocked ofT with 
a strip of poison. Tiien the 
enemy must be “bombed."' 
Low-flying planes drop the 
bran in a %v]cic swath which 
efTec lively stops the advanc- 
ing hordes. To insure accu- 
rate bombingi. the plane must 
almost skim tlie 'ground. 

When a great swarm of 
’hoppers reache.s a poisoned 
area, a miracle seems to oc- 
cur. In a few hours the 
grasshoppers vanish. What 
actually happens Ls that the 
’hoppers crawl under clods 
and stones to die. 

f Continued to papt 123A) 



ToPt truchtoati of hron arrivts ot ih^ btittl^franf, gfAithopper eating Hm last 

fntol^poieon bran mashr Battomr **broadcaMf^r^*^ b*ing used to spread mash tfuichly 
ticrfrja Beld path of th« green horde 





Saw Teeth Set by Hammer 
Operated by Foot Pedal 



oi^gnilion system. This be mar-- 

keted for about ten cents a gallon, and 
contains more energy than gasoline. Pre- 
vious experiments with coal as fuel for an 
internal combustion engine have proved 
impractical because of the ash, and it has 
not been demonstrated whether the new 
fuel ov^comes this handicap. 



Chimneys on a Railway Truck 
Show Best Height for Draft 

In an effort to obtain accurate data con- 
cerning the optimum height for chimneys 
under various conditions, the Anthracite 
Industries Laboratory in Pennsylvania has 
begutra unique study oults roof. The plant 
chimney connection was cut off just above 
the roof, where a section of standard gauge 
railw'ay track has been laid* On this track 
are three steel-frame cars supporting three 
brick chimneys of different heights- Thus 
the various chimneys can be tested by 
rolling them over the hole in the roof and 
cementing the joint. Complete accuracy is 
obtained by pre -heating the chimneys to 
identical tem pc I'a lures before changing 
their positions. Thermocouples and draft 
tubes imbedded in each chimney show the 
operati^wbat is taking ^lace in the stack. 

/J () ^ 



£v*ry atdp dn tht irtadlt rthnsew uniform ttiow af 
trip hammer for totting toeth of taw 



Fatiguing hand virork in setting saws is 
eliminated by a pedal- operated tool now 
available. It is a trip hammer, delivering 
a stroke of uniform pressure at each step 
on the treadle. The tool Is easily fastened^ 
to the workbench and is adjustable to va- ' 
rious sizes and types of saws. There is np^ 
danger of getting the saw out of alinemontJ 



"Liquid Coal” at Dime a Gallon'^ 
Runs Automobile Engine c ' 

Finely pulverized coal suspended in a 
oil “carrier” was used to drive a stock 1939 z\ 
automobile in a recent demonstration. The C 
car was started with gasoline, then "liquid I 
coal” was fed to the motor from an auxil- 
iary tank without changing the carburetor 



Tttt citimnmyM af ifarioua fi^ightM ara ninu|i('pJ on 
truck* an^ roUtd over hei* m roof 
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Five -Car Trailer Train Hauls Cotton, to Gin 




H9t^*s B pi^s^tati<^T!^ tram riding on Tubb*r. T ho five trailers are loaJciJ Muith caftan, affiifing at tht ffrn 
from the held ufherO tA« GoOe/^eirr HfriTipaUj' rBijp$ rt* oiun cotton for udO in tiro and ru'&ibor fabrica 



In cotton-picking time down on the 
Goodyear Tire and Rubber company farm 
5 fiv ^ WBgoii trailer t r n tn sSutttea back arid 
forth between snd bringing in 






J 






the white harvest* The company grows, 
cleans, gins and bales its own cotton for 
tires and rubberized fabrics, and this gin 
turns out as many as fifty bales a day. 



Miniature Wind Tunnel Tests Design of Model Planes 



Two high-school boys at Eureka^^ Illj boats, iiVitombbiieA and 6uHdmgs. At one 
built a miniature wind tunnel^to test the end is a one- third horsepower electric mo- 
slreftmlintng of scal& model aii'pianes, lor driving a thirteen-inch propeller, Air 

resistance is measured by 



the distance the model is,, 
pushed back by the air*" 
A model of an early^' 
Wright biplane is blown 
back thiee times as far 
as a miniature modem 
plane. Cardboard squares 
straighten out the air 
blast* There is a large re- 
movable door in the top 
of the tunnel for placing 
and removing the models, 



htotUo the tiny airplane suspended at ceftt«r of. wind tfittnetf which ha$ 
removable door uiitA t^ndgut far observin^t^ia sl^modtLjtlanm^ 
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Cinquiries as to makers 
of articles described in 
Popular Mechanics w i 11 
be answered by oui- Bu- 
reau of Information upon 
receipt of a stamped, self- 
addressed envelope* 
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Old and the naui in trofii^ortofion (top^. Tracing ihfp 

*‘iVfjfiufc" near which Ci“flSi«n board on on* re*fne (center 



Skis enable plane to land on ic* ar #noiv ^botComJ' 






T I ARDLY a person in 
^ ^ Barrow held the faint- 
est hope that the liny set- 
tlement was not doomed to 
extinction. A diphtheria 
epidemic was ravaging the 
community of 300 Eskimos 
and a handful of whites 
living in the cluster of huts 
surrounding the United 
States Army Signal Corps 
radio station and the Pres- 
byterian Mission on the 
northern tip of Alaska jut- 
ting into the Arctic ocean. 

Huddled in huts of tim- 
bers and turf and stones 
built half underground for 
protection against chilling 
winds that sweep Point 
Barrow more than eight 
months each year, the na- 
tives were certain that 
death was only a matter of 
days. 

Already they had ap- 
pealed to their benefactor, 
Dr. Henry GHest^the med- 
ical-missionary head of the 
Presbyterian outpost. But 
the doctor could only ask 
the pleading natives to be 
patient. His small hospital 

’I 
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ARCTIC 



was filled £tnd its staff was working tJie 
dock around. The lone hope, Dr. Griest 
explained^ lay in obtaining a supply of 
antitoxin from Fairbanks or Nome^ 500 
niiles to the south. Tliese dlies already 
had boon notified by the radio of the 
signal corps station, operated by Ser- 
geant Stanley Mmgan. 

But the possibility of a serum-carry- 
ing expedition penetrating to the com- 




Pbcto courtesy Par Amcricitn Airways 

Right, Crosfon in parha on Arctic fUghtx^ AfoisJ^an plant irt 

*^night gOutn" tahich protcctt it from cold. This mijuipmsnt is Carriid by oU 
planet for uss loAwrv Aan^ara not 04Jarla'&fe 
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Nome* And, moanwhilG^ 
death was striking with 
increasing rapidity. 

But the frantic radio 
appeal sent out by Ser- 
geant Morgan had reached 
sympathetic and re- 
sourceful ears. Private 
and governmental forces 
swung into action* There 
was one solution — a plane 
might reach into the Arc- 
tic Circle on this mission 
of mercy* 

Two hundred and 
eighty thousand units of 
serum > sufficient to curb 
the epidemic, were as- 
sembled at Fairbanks and 
Pilot Joseph E* Crosson 
was selected for the diffi- 
cult job of flying the 
serum to Barrow, an er- 
rand not new to this flier 
ivhose exploits already 
had won him the title of 
the "Arctic Mercy Flier.^’ 

Crosson supervised the 
loading of the antitoxin 
and a supply of fresli veg- 
etables^ — to enrich the 
diet of the diphtheria suf- 
ferers — and then roared 



munity within weeks ivas 
remote. A freezing March 
wind whipped fog across the 
frozen Arctic and there was 
no hope that the ice would 
break up soon to allow ves- 
sels to reach Barrow on their 
annual voyages with medi- 
cines and supplies. The 
overland route to the south 
was barred by the ice and 
snow covered Anuktuvuk 
plateau for 200 miles, and by 
the Endicott mountain range 
with peaks towering 9,000 
feet. Dog teams would re- 
quire weeks to cover the 
distance fi'om Fairbanks or 



magp 

^ ALASKA Aim/AYS 



vifcti'c "limoustTit" uaerf at Ptint JBarroui fo 

find snout, i/iotif of Endicott ranSO otter 

which Crosson fteW on scrum-carrying Battonif 

passengor-carrying ship of tho far North 
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away into the nofth^Ti sky* Ahead of him 
lay 500 miles of perhaps the most danger- 
ous flying country in the world- 

With the directness of a homing pigeon, 
Crosson flew 200 miles north to Wiseman, 
where he landed for refueling. Then he 
was in the air again, flying blind through 
clouds and blizzards. Over the narrow 
passes of the Endicott mountain range he 
hurtled to win his way to a vast plateau 
of ice and'snoiX^ which was the last leg of 
the hazardous mission* There was one re- 
maining danger — of overshooting Barrow 
and flying out over the ocean in the gath- 
ering darkness with his rapidly diminish- 
ing fuel supply. To double-check his cal- 
culated position, Crosson watched cloud 
formations for that telltale darkening which 
polar fliers know marks a shoreline. 

Before long he was able to make out the 
coastline and followed along to the north 
until the aerial masts of the Barrow radio 
*station informed him his mission was at 
an end. The people of the settlement, hav- 
ing been informed by radio of his depar- 
ture, were on the lookout for the plane and 
shouts of ]oy rang out when the plane 
zoomed low and landed on its skis on the 
improvised runway. 

Ten minutes later Dr. Griest was ad- 
ministering the serum. The epidemic was 
stemmed within a few days, Joe Crosson 
had flown to another victory over Arctic 
death. 

- In the twelve years that Crosson has 
- been flying over Alaska his fame has be- 
come that of a twentieth century knight 
errant whose great flying skill is readily 
available to those in need of it. 

Today he may be called on for a flight to 
some isolated mining or fishing settlement 
where a victim of accident or disease re- 
quires immediate transportalion to medi- 
cal attention. Tomorrow it may be a sum- 
mon.'? to search for another airman or a 
party of travelers overdue in the Alaska 
wasteland, or to rush food to a starving 
village. 

^ Joe Crosson takes these tasks in the 
stride of routine work, sandwiching them- 
in between his duties as manager of the 
Pacific Alaska Airways, the Alaska sub- 
sidiary of the Pan American Airways, 
which operates scheduled mail and pas- 
senger service from Juneau to Nome, with 

fCnntlflUdil to 114 A) 
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Luminous Page Shows Life 
as Seen from Diving Bell 




energising page tumincai dtJer light j 

Jo-rn'T emitting ifi ^ufTiindux gl^w M 



One page in the “Smithsonian Scientific" ’ 
Series,” recently fmblished, cost $10,000 
and two years of research, It is a luminous 
page, glowing with its own light. Seen in 
ordinary light, it shows a group of North 
Atlantic red shrimp, crustaceans that can 
shoot a luminous cloud. When the page is 
held over an electric light for two minutes, 

' and then is placed in the dark, it glows, 
appearing to the reader as a scene from a 
diving bell. The page keeps its brilliance 
for several minutes, and its latent lumi- 
nosity is permanent* The printing of this 
luminous page is a unibue achievement. 
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Photo Laboratory Tttyck 
Has Extension Ladder ♦ 



of thirty- five feet abWe the grounn. It is 
sufficiently rigid for time exposures. When 
not in use, the ladder may be fitted into a 
recess in the roof. .While the laboratory 
^4^'avels at speeds up to sixty iniles an hour^ 
k film preceding can be carried on. 



Right Arm Bigger Than the Left ^ 

■0 Is Fferitage of Average Man 

® V. Most ineh grow ub* JusVa bK lopsid 

Measuring a group of children and college 
men. Prof. Clarence R, Van Dusen Of 
^ ^ Michigan Stote college found the average 
personas right arm is bigger than his left; 

* in the case of children, the right arm ‘ 
^ more apt to he longer than the left. It may* 

. V be that more use of the right arm develops^ 
X 4 it, but Professor Van Dusen thinks it prob-i 
able that the tendency toward a mightier . 
^ , right is hereditary. 



Transparent Furniture Cover * 
Protects Against Dirt 

Protecting tbe fine fabric of furniture 
and mattresses from damage in showrooms 
and stores is one of the latest applications^t 
for Pl iofil m, a transparent material de- 
rived from rubber. In homes it will keep^ 
furniture clean and frosh during long pe- 
riods w'hde it is out of use. The cover is 
non-inflammable, odorless, durable and 
washable, Ib? transparency is not lost by ^ 
flattening the material down to conform to 
the shape of the piece of furniture. , 



One ftaturt of fdmrra IrifCifr ft this {adder 

for shots from n5ai.'ii? 



Completely equipped for processing neg- 
atives and making prints,, including cn- 
largemenLs up to thirty by forty inches, a 
photographic laboratory on wheels is being' 
used to get pictures otherwise unobtain- 
able. It is set on a 193^truck chassisj.has 
a floor area of sixty-flX^o square ftS, has 
running water, which may be electrically 
heated or cooled by ice refrigeration, and^ 
fans for conditioning the air. The roof has^ 
a non-skid rubber matting on which as 
many as six photographers may work at 
the same time. An extension ladder, w-hich 
is useful in the taking of certain pictures, 
enables the photographer to reach a height 



y**t you C4n #lt vrt thv furnituTS withoat damaging 
the tronsporsni PtiofUm or soiling Iht pites 










SANDCRAFT PiaU 

an wooJi and alab^ - 



By L. REINKE 



"’ARVING” pictur^^s with a sandblast 
on wood, glass, stone or metal — that’s 
sanclcrafting by this simple and novel 
process. Attractive scenes in silhouette 
form, line drawings that stand out in bold 
relief on panels, serving trays, bookends 
and other items are easily done with the 
simplest equipment. No artistic ability is 
required; you can transfer a clipping from 
a magazine or newspaper to blank w'hite 



The ship ptaque abaPt is a typical sandcraft 
pictur€ madt DI9 a panel pf ttroight-graifltd 
yellcw pine* Note unusuaf bachgrpund effect 
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SAND- 



rSQUAfll&S 



SOLDERID 



HOSE TO COhKESKED^AlR. 
SUPPiV 



curri»is 

DESIGN 
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papei' with a carbon 
sheet- Use a soft 
lead pencil in trac- 
ing the design. 

The ship plaque 
directly below Fig. 

1 is an example of the work as it is done 
on w'ood* Although practically any com^ 
mon woods can be \iised, fir* pine or similar 
softwoods will give a deep -cut back- 
grovind like that sho\vn w'hile the hard- 
woods will give a background less deeply 
relieved. To make this plaque^ first you 
enlarge the design in Fig. G on white paper, 
using either the 1-in, squares as given, or 
ht-’in. squares if you wish the pattern to 
fit on a single board 10 or 13 in. wide. The 
panel must be sanded smooth with fine 
sandpaper, then lightly coated with liquid 
wax as show'n in the first two steps in Fig. 2, 

Now the waxed surface U coated with a 
composition material which you can get 
from monument dealers and stone cutters 



in cake form ready for use, or you can 
make it yourself. In a double boiler over 
lo’w heat melt flake or powdered glue, 4 
parts, in water, 1 part. Keep the contents 
of the boiler thoroughly stirred so that all 
particles of the glue dissolve. When melt^ 
ed the mixture should be about the con- 
sistency of cream. To this you 
add glycerin* 1 part, and mix 
thoroughly. Finallyt add zinc 
oxide, one teaspoon ful, to give 
a white color. Now cut four 
cardboard strips, in. wide, 
coat the edges of the plaque 
with composition and press the 
strips in place, as showm, to form 





POPULAR MECHANICS 



419 





dams, preventing loss of the compO“ 
sition as it is poured over the suf“ 
face^ Fig. 2. In pouring, see that the 
mixture spreads to a uniform thick- 
ness equal to that of the cardboard* 
Let it harden 24 to 36 hrs*^ or until a 
test shows that it cuts easily with a 
shaip knife without dragging on the 
blade or spreading. This 
assured, you dampen 
the sui-face to make it 
slightly tacky, and lo- 
cate the pattern over it 
face down. Press into 
uniform contact and re- 



move. The pencil lines of the pattern will 
adhere to the composition. Then you sim- 
ply cut away the latter to the bare wood 
over all the background, leaving the full 
pattejTi standing in relief, Fig, 3* 

After this has been done, youVe ready 
for the sandblasting. Fig, 5 details a sim- 
ple ^‘gun" which can be connected to an aii- 
compressor or a large inflated auto or 
truck tire. Or, if you prefer, a monument 
dealer is equipped to do the job in a few 



minutes and the cost is 
very reasonable. If you 
do the work yourself, 
protect your eyes with 
tight-fitting goggles. 

After the work has 
been blasted to the 
proper depth, usually 
about Vs in,, cover the 
composition on the de- 
sign with a doth satu- 
rated in hot water and allow to stand over- 
night. This will soften the coating so it can 
be removed. Smooth the surface with 
sandpaper and steel wool, stain the wood 
to the color or color combination you de- 
sire, and finish with shellac or varnish, as 
in Fig, 9. Other designs are shown in Figs. 
4, 7, 8, and 10. 

On glass you use exactly the same pro- 
cedure except, of course, that the surface 
of the glass need only be wiped dry before 
pouring the composition. No wax is nec- 
essary. In working on glass> the design is 
usually cut ont and sandblasted, leaving 
the background clear. Then the whole 
panel is backed with black paper. How- 
ever, striking effects can be achieved by 
blasting the background and backing the 
panel with black paper or colored enamel. 
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Folding Picnic Table Carried in Car 

Has Pointed Legs to Push in Ground 




roQ 1 4 “ 
DOWELS 
roOLFM 



- — t-'T^ 



plywood’ 

f|Wi?AFFINCD|i, 



36 a 



This will make the air inside ex- 
pand, forcing it out through the 
leak and causing bubbles* If the 
float is partly or completely filled 
with Uquid) the leak can be locals 
ed by holding the float under a 
hot-water faucet rotating it slow- 
ly while the water runs over it» 
As soon as the water inside the 
float becomes heated, pressure 
will increase and a tiny stream 
will emit from the leak. 

— Walker Kelly, Little Rock, Ark. 



Labels of Adhesive Tape 
Stick to Any Surface 

Adhesive tape of the waterproof 
type makes excellent labels for 
almost any use, as it sticks to 
glass, wood, metal, and almost any 
other kind of surface. Sever^ 
labels can be made at one time by 
using strips of the tape 3 or 3 ft* 
long. These are laid on a hard^ flat 
surface, preferably glass, sticky 
side down. The top surface of the 
adhesive is washed thoroughly 
with denatured alcohoL When dry, 
the labels can be lettered with 





Here is a table large enough for the average pic- 
nic lunch, and it folds into a compact bundle, which 
may be carried under the arm or slipped into the 
car luggage compartment. For carrying, a large 
rubber band cut from an inner tube is slipped over 
the condensed unit, holding it together firmly* The 
four pointed legs and the oak battens are slipped 
under this band* Because picnic tables are some- 
times unavoidably exposed to rain, it is a good idea 
to coat the table with hot paraffin and 
rub it briskly while still liquid. Take only 
a small section at a time. 

— Dale R. Van Horn, Lincoln, Nebr, 



Locating Leaks in Bathroom Float 



India ink and a bail-point pern 
Washing the adhesive with dena- 
tured alcohol gives a good writing 
surface and its penetration of the 
tape provides greater adhesive 
qualities. When soiled, the labels 
can be cleaned by washing them 
with a piece of cotton dipped in 
denatured alcohol, 

— C* N. SuSill, Lincoln, Nebr. 



/ ^ 



adhesive Tape 



If your bathroom 
float becomes 
ter-logged'^ 
and it seems im- 
possible to find the 
leak, just remove 
the float and sub- 
merge it in ex« 
tremely hot water. 



HETAL fUOAT 
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Lathe'Turned Candy Box Has a Hinged Cover 




yuu can cut off a pojlion to provide a flat 
back in order to mount two amall hinges 
neatly in line. Also, extra thickness 
.stock at this point permits use of screws 
of ample length. After this has been done 
the whole job is again mounted in the lathe 
for truing the cover flush with the side. 
This operation is shown in the upper-left 
photo. Any close-grained hardwood can 
be used for an enamel finish. For a natural 
finish use walnut* mahogany or maple. 



This turned box has an off center com- 
partment or recess and a cover that is flush 
with the sides. You have two turning cen- 
ters, one for the outside over-all and one 
for the inner recess. Turning the latter 
off center leaves sufficient stock so that 



Uniform Coating of Glue Applied to One Side of Fretwork 



Amateur craftsmen who have had the, 
appearance of fretwork ruined by glue 
oozing from under it when attaching it to 
furniture and other plane surfaces* will 
find the following method of applying the 
glue the answer to their problem: Brush 
a thin coal of glue on a perfectly flat sur- 
face* press the fretwork firmly on the glue- 
coated surface* then lift it and apply it to 
the work. This method assures that a uni- 
form coating o£ glue will adhere to the 
underside of the fretwork, yet there will 
not be any excess to ooze out. 



CG rease poured into the sink is the cause 
of many dogged drains* which can be 
avoided by pouring your grease into a tin 
can, and discarding it when the fat hardens. 
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This chair wilt fast .xutJ the craftsman wAo lihes to 
build reproductions of eolaniai furniture* Separate 
cushions ttiahe if tafy to hetp dean. The ufoodtPork 
is oil solid maple f both far strength and authenticity* 
All angtr dou>ct hates: thanztd he bored im ih* stock 
before turning, ita m this uiaj' you cun use a jig on 
ff<^nari7 surface*- The strength and ifiirabilif>' of 
fAp choir depend on the fit of the routid tenons in 
the iegSf arms and back posts 
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Compass Improvised from Ruler 
Gives Accurate Radii 




Here is a good compass that anybody can 
make from a five-cent ruler. Holes to take 
a lead pencU are drilled in the ruler at 
intervals^ locating them at slight 
angles across the face of the niler so that 
they will not break into each other. To get 
them exactly on line with the ^-in, divi- 
sions, it is a good idea to lay them out with 
the aid of a small try square. A pivot hole 
must be drilled exactly on the center of an 
inch mark on the ruler. 



Avoiding Upset Garbage Can 

Dogs will be unable to tip over your 
garbage can if you build a frame consist- 
ing of two iron bsinds held together by 




three angle- iron stakes. When the can is 
set in the frame and the cover fitted tight- 
ly, it will be impossible for small animals 
to tip it or remove the lid. 

Bird Bath Fitted with Trapeze 
Pleases Feathered Friends 

If you have a 
bird bath in your 
garden, rig Up a 
trapeze above it 
The enjoyment 
that the birds will 
get from this will 
more than repay 
you for your time. 

Just bend a length 
of small brass rod 
to a U-shape and invert it above the water. 
Prom this, suspend a miniature swing 
made from fine brass wire, 



for Tying Flies 

When you are 
fishing and have 
to repair a fly, 
your pocketknife 
will make a good 
improvised vise 
for the purpose. 
Just stick the large 
blade into a log, 
bend the handle so 
that the point of 
the hook may be inserted in the hinge and 
allow it to close genOy, The hook will be 
held securely and will not be injured. 



Gardeii'Hose "Tires” on Mower 

Your old lawn 
mower can be 
equipped with 
rubber tires at 
practically no cost, 
by using lengths of 
discarded garden 
hose, as shown. 

Two pieces should 
be cut long enough to go around the rims, 
wire being run through the hose and the 
ends twisted together to tighten the tire on 
the wheel. Four bands of wire around the 
hose and rim hold it in place. 




Emergency Vise 
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Savings Bank Filled by Efficient ‘^Cashier” 

5^2" 



PIVOT 



COUNT E ft ^SA lanCE 
PLYW/OQD 



FVVWELS 
a Fteq. 



Any one of these fellows von 
choose will gladly receive your 
savings on a tray and deposit them 
regularly in the '"bank*” 0^ course^ 
the figures are only plywood cut- 
outs painted to represent the dif- 
fei'ent personalities you see pic- 



5^- 






tured. Detaib; above show how the 
device is assembled and how it 
works* When you drop a coin on 
the tray the pivoted figure tilts 

and the coin slides off the tray 

and through the slot In the roof of 
the bank. Small plywood weights 
attached to the lower end of the 
cutout provide a means of attain- 
ing the delicate balance necessary* 
Painting Ls done with showcard 
colors. Simply unscrew the bot- 
tom of the bank when you wish 
to withdraw the “account*” 



Sprinkle the buds and leaves of 
house-growTi hyacinths, tulips, 
etc*, to prevent shriveling* 
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Shelf Brackets in Fruit Cellar 
Anchored in Concrete Wall 



put in place as the wall 
was laid, thus assuring 
that they would be an- 
chored securely and per- 
manently, The same idea 
can be adapted when lay- 
ing up any wall of concrete 
blocks where shelves are 
likely to be desired on the 
inside. The brackets can 
be placed between every 
row of blocks if neces- 
sary, although every sec- 
ond row usually is better, 
as this gives a wider spac- 
ing of the shelves. 

Outdoor Fireplace 
Covered with Top 
of Old Stove 

Before building your 
outdoor fireplace get the 
top from an old iron cook- 
stove to use as a cover* 
Then put up the fireplace 
to fit it With the stove 
top, the heat is even on 
all parts of the cooking 
surface, smoke goes up 
the chimney of the fire-^ 
place, and pots and pans 
are protected from soot 
and blaze of the fire. 
Cookstoves or their tops 
can be picked up m the 
country or in junk shops 
for almost nothing. — R. H, 
Moulton, Glencoe, 111. 



When laying a 
concrete founda- 
tion. for his home, 
one workman in- 
stalled brackets 
for the shelves in 
his fruit cellar as 
indicated. These 
were shaped from 
flat iron and were 



i 

flat 



Quick'Acting Fly Vise Holds Spool 

and Grips Loose End of Thread 



This inexpensive fly vise consists of a dime -store metal 
clamp mounted on a slanting arm, which is in turn screw’ed 
to a wood base. The jaws are rounded at the ends with a 
file and are drilled partly through from the inside surfaces 
to take a spring, which spreads them as the tightening 
screws are loosened* When purchased, the rear screw does 
not pass entirely through hoik javys. This screw hole is 
drilled out so that both screws can be driven in from the 
same side. Also, two small holes must be drilled in one jaw 
to mount the clamp on the supporting arm. A wooden peg 
set in the base holds the thread spool, and a tightly coiled 
spring mounted between two wooden brackets on the base 
serves as a holder for the loose end of the 
thread. — Fred Howard, Chicago. 
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Beach Tent and Table Roll Up into Bundle 




Cleat 3V/ING& uwder 

VVMEfJ IN U5E_. 



POLEb IN ^ 
^ HEM Of 
7 ^' CAWAi 



6Ew:n 

SHELTER 



SLATi LOOSE UV^ 
SPACED TO ALLOAf 
KOfl SWELLING 



JAeLE ROLLS UP WlP-t 
> ST RAPS NSlDE 



NOTCHES 



nOLL-L-fi LUNCH TABLE 



^ CANUffi S“IW5 

V held With 



- CASEIN GLUE 



Lunch on a sandy beach is a pleasure 
with this roll-up table and folding shelter j 
which are fully portable for cari’ying in a 
car. The table provides a smooth suHace 
on which to spread your lunch^ and con- 
sists of a number of slats fastened together 
with webbing or canvas straps on the 
underside. Protection from the sun and 



wind is provided by the shelter, w'hich 
consists of canvas tacked to two poles, 
these being supported by side frames. The 
latter fold up when not in use, and have a 
pivoted brace to hold them open. The foot 
of the brace sets in one of several notches 
cut in the lower wood bar to permit ad- 
justment to keep the canvas taut. 



Barrel of Smail Insect Sprayer Provides Good Cailcing G«n 

For an occasional calking job around the 
home, the barrel of an old insect sprayer 
makes a good gun. After removing the 
sprayer tank, the pointed end of the barrel 
will enable yo\i to force the compound into 
cracks around windows, doors and other 
openings. If desired, a short piece of tub- 
ing threaded at one end can be soldered 
to the gun for attaching nozzles of various 
shapes. — A. H. WaychofT, Phoeni>[, Ariz. 



CTo keep a pair of scissors from making 
holes in your w^orkbag and, at the same 
time always have a thimble easy to find, 
fit the thimble over the small end of a cork, 
and stick the scissors in the largo end. 
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This model, one -forty-eighth the 
size of its famous American pro^ 
totype, tits standard -size mod el 
railway track and actually runs 
under powder of a tiny permanent- 
magnet motor, located in the boil- 
er* Standard rod, wdre^ tubing and 
other materials are used and lathe 
work, which is usually the largest 
part of a model locomotive job, 
has been reduced to a minimum* 

By ALEXANDER MAXWELL 

IN 1832, a new locomotive » especially 
designed for mountain runs, had 
steam up at Baltimore* Behind it were 
several cars, loaded with fifty tons of 
freight. At 30 m.p,h, it rolled over 
the open road, then took the grade 
at 12 m,p.h. It strained and it 
snorted, but kept going, and with a 
triumphant blast of the whistle 
coasted to a slop at the very end of 
the line, high in the hills of Mary- 
land, In 1S03 the "Atlantic, and its 
‘Jefferson/^ were 
retired from active service. Both 
are in running condition and now 
make the rounds of fairs and exhi- 
bitions. For this model, shown com- 
pleted in Fig. Ij all measurements 
were taken from the original en- 
gine. It is slightly simplified to 
make use of existing parts and ma- 
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1832 Locomotive jn miniature. runs on 0 



Aithpusf* horses had sttf- 

tioned a/orie the track to puH 
the train m ease of possible 
iaiiure, the engine chvgsed 
along upgrade at J 2 m-P.h^t 
with seatraJ citJ's carrying £0 
tans of freight 



teriai and is actual size^ which is 
“0” gauge. Two-rail track is the latest, 

J50 insulated wheels are specified* Sev- 
eral items are needed w'hich are not 
commonly used by modelmakers. 
Clock wirPt lengths of brass of sizes 
from No, 14 to No* 22; bronze bush- 
ingSs which are already bored to size 
and come in 2-in* lengths; tiny Swiss 
files for delicate shaping of intncale 
parts* Your local jeweler knows where 
these can be obtained. 

Tlie bronze bushings arc bored lo fit 
standard drill rod. It is best to get the 
bushings first, then fit the rods to them. 
For the wheels, crankshaft and beams, the 
fit must be easy running; for the pistons 
and pump considerable slack is desirable 
as these paiis are purely oimamental and 
should hang limp. Bronze bearings last for 
years if kept oiled. By the use of bushings 
and drill rod^ lathe work on this model is 
kept down to a minimum. 

The wmoden chassis. Fig* 2, is, held to- 
gether wnth celluloid cement. After it has 
dried, bank pins may be driven for good 
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the With the truck bushings, or 

journaiia, in place on Ihc axles, fill the cav- 
ity of the wheel trucks with plastic \vood 
and press the chassis gently down over the 
axles. Make sure all four wheels bear 
evenly on the track, then allow to harden. 
Solder the tie rods in place and coal the 
entire journal wdth celluloid cement. Al- 
low al least kia in. end play in the wheels. 

The liny permanent-magnet motor must 
be mounted verlicEilly. As this arrange- 
ment causes oil to run out of the bearings, 
a No. 76 hole is drilled in the end bearing. 
Then eveiy time the engine is run be sure 
to apply a drop of oil here and also on the 
lower bearing. The rnotor is geared so the 
thrust is Upward w^hen going foi’W'ard. 
There is el thrust ball built in the upper 
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measure. Drill a No. 76 hole first. Wheel 
and axle assemblies for two-rail operation 
are on the market. Usually only one wheel 
is insulated from the axle,, but by specify- 
ing that both should be insulatedt the 
chances of short circuits within the engine 
will be lessened. Power pickup should be 
by means of brushes. See Fig. 3, The 
wheels, Fig. 4^ are delicate. Therefore file 
away as much of the spokes anc^^rims as 
you dare, Solder the worm gesfr to the 
rear axle and the 12-tooth one to the front, 
getting them exactly in the center. Use 
celluloid cement to fasten the wheels on 



bearing, but for reverse another thrust 
bearing must be placed below the worm. 
See Fig, 2. The motor brackets are slid 
back and forth on the chassis members 
until the gear engages lire worm. It should 
meshj but turn freely. Apply power, and 
while the motor is turning slowly, make 
necessary adjustments. Pin the brackets 
in place, then bore through the wood and 
solder a wire in place for a rivet. The 
thrust bearing is now hung over the cross- 
brace and bent with pliers until the ball 
comes directly under the center of the 
shaft. Solder to the tie rods, and make 
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(mill adjustment for tension with the motor 
running* To keep the ball from dropping 
out of the cups coat with grease. When in 
place this makes the third point of sus- 
pension for the motor. The power-pkkup 
shoes, or brushes, are hung from a unU'er- 
sal joint on the underside of the coal 
bunker, Fig* 3* Spring tension should be 
*sufficient to lift the after wheels clear off 
the track at this stage. 

Soldering is very important U*se a sol- 
der designed for mending aluminum. This 
flows at medium heat and is harder than 
the brass it joins* Clean and flux the joint, 
melt a drop of solder on your iron and hold 
under the joint, then slowly raise until the 
solder, but not the lion* comes in contact 
with the work. Small work should be 
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clamped or pinned to a board, otherwise it 
will lift and stick to the iron. To keep 
near-by joints from melting, lay a wad of 
wet cotton on them* 

The valve -and-- crank assembly is made 
as a unit and then slipped in place. It fits 
up inside the hollowed section of the 
crossbrace, Fig. 7, and is cemented in place* 
At the time the “Atlantic" was run, re- 
versing was done differently than now. 
The engineer stepped on a treadle clutch, 
Fig. 9, disengaging the two valve cams on 
the crankshaft. One valve lever was pulled, 
the other pushed, until the cams were 



swung half way around. The engine then 
could go backward. The actual mecha- 
nism is quite complicated and mostly out 
of sight under the cylinders, so here it is 
simplified. The levers move as the valves 
do. It is sufficient to connect them directly 
to the cams and omit the rest. 

For the railing, drill holes and set the 
uprights first. Shape the top rail and sol- 
der in place, then snip off the protruding 
ends of the uprights and file round. The 
water tanks, Fig. 10, are soldered to the 
metal decking before it is laid. The weights, 
Fig* 14, first go in the bunker, then the 
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deck is tacked down with No. 24 escutch- 
eon pins. The forward end is not fastened 
but rests against the chassis under the 
springs and is held down by the boiler. For 
rivets in the frame, use No. 24 pins, drilling 
a hole for each. Fig, 6, and placing them as 
in Fig. 2 . Both sides are practically alike. 
The oilcan^, poker and shovel, Fig. 14, are 
prominent fixtures. The shovel and poker 
hang from hooks on the water tanks. See 
Fig. 5. 

The boiler shell. Fig. 11, goes directly 
over the motor as in Figs. 12 and 15. The 
two lugs go over the motor brackets slight- 
ly forward of the center line. Check the 
position carefully, getting the shell as far 
forward as possible, still clearing the mo- 
tor, Mark where the lugs go, then solder 
them in place. The cylinders are first riv-' 
eted to the boiler after which solder is run 
in around them. Locate the centerlines, 
Fig. 20, and put a rivet at top and bottom. 
Use No. 24 pins, bend them over and sol- 
der inside the boiler. 

In this engine exhaust steam first turned 
the rotary bio we underneath the firebox, 



then went up the pipe. This grace- 
fully twines itself from behind the 
cylinder and up the side of the 
boiler, ending in a bell, Fig. 11. 
The thjee trycocks check the wa- 
ter level in the boiler^ and the 
pump, Fig. 13, draws a constant 
supply from the tanks while the 
engine is moving. From the check 
valve, the pipe goes through the 
firebox for preheating, out the 
other side and up into the boiler. 
The engine may be tried out on 
a length of track, to assure that 
each added nart work.s without 
binding. Speed of the motor is 
controlled with a radio rheostat as shown 
in Fig. 16. Use jigs freely, and hold the 
bearings rigid and parallel while being 
soldered. For example, when installing the 
axle on top of the boiler, Fig. 18, thrust it 
through the smokestack first, then slip a 
bearing on from either end. Downward 
pressure on the axle will hold these in 
place. Flow solder around them. The axle 
may now be withdrawn, as it must be, 
whenever the boiler is removed to get at 
the motor. Fig. 8 shows another jig; the 
four piston guides are set in holes drilled 
in wood, clamped in place against the cyl- 
inders and all are soldered at once. 

The steam chest is made of lead, pri- 
marily because a traction weight is needed. 
Make a casting, Fig. 20, flow solder around 
it, and filo to shape. For this use a very 
soft solder, which may be dressed down 
with a knife or sandpaper. The throttle, 
Fig. 21, fits on the center of the steam chest 
as in Fig. 18. When installing the piston 
rod and guide assembly, Fig. IS, the three 
rods are threaded on the pin, the two 
guides slipped in place and the whole low* 





MATERIAL LIST 


bra&» rod in.l 


No. 22 wire S lengths 


^ X 3/16" knahogan]r strip (1 ft.) 


No. S6 rod it ft.> 


t/32'^' sheet brass {6 6 in,) 


3/16x3/16" mahogany strip O ft.) 


1/ia" tubing {4 in. I 


1/64^'' sheet bress (1 x 3 in-) 


Vi X mehogeny blochs (*) 


N«. S3 rod ( 1 ft.) 


copper tubing 13 in.) 


3/16" Bakelite rod (3") 


1/16” & beet brass 


I-S/16" brass tube U-T/lS" I 


3/] 6" phnsphnr bronze strip |3 in.) 


tubing 14" > 


3/3Z" tubing f3 In.) 


No. 60 piano wire (spring) MBc roll) 


Lead weights fs ex.) 


3/32^' brass rad f3 in.) 


1 Knapp per-mag motor f$3.S0) 


square brass rod 


3/1 a" brass rod (3 iii.) 


1 60- 1 worm gear for above 


Vk" square brass rod (2'^ ) 


No. Id wire ft length) * 


1 24'tooth gear No. S3 bore 


No, IS wire 1 length 


3/32'' heads f3) 


1 %" 12-tooth gear to 6t on axle 


No. 20 wire 1 length 


6/16" sbip^s bell 111 


2 O^gauge axles ftnd wheels <2 rail) 


No. 14 wire 1 length 


2/56'^ machine screws (4) 


1 Vi** ball bearing 1 thrust) 


No. 60 rod t length 


7/32" tube (3 in.) 


No. 46 rod O It.) No. 53 rod <l ft) 


Bronze bushings tn fit No, 63 rod. No. 


36 rod axles 
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eretl down over the guide rods. Fig. 17 
gives details of the rods, guides and pins* 
To keep one or more of the p<irts from 
dropping off, coat with %faseline. Grip fu m- 
ly and lower in place as a unit. The over- 
head grab iron is soldered on to hold it in 
place when the walking beam, Fig* 19, is 
removed. The pins between beam and con- 
necting rod are permanent. Solder a cap 
to one end, install, then solder the cap to 
the other end. Those between the beam 
and pistons must be removable* The cap 
goes on one end, but a No* 76 hole is drilled 
in the other and a piece of radio coil wire 
is used as a cotter pin. 

According to an early account the At- 
lantic*' was red, trimmed with gold, gray 
and green* Select a high-grade, dark-red 
automobile enamel, pour out some in a cup 
and mix with a few drops of turpentine and 
enough black coach color to lower the 
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shade to an ox blood* Apply three coats* a 
day apart, to the entire boiler, chassis sides 
and water tanks* The deck and coal- 
bunker sides are dark gray* Antique the 
deck with black to look like worn spots 
and weather stains. The walking beams* 
grabirons and railings are gold wi th a dash 
of copper green. The pipes are gold and 
gray* and the bearings are dark green. Use 
black on the springs* steps and journals. 
Make the spring bands and fire shovel dark 
green* The ball and whistle left nat- 
ural brass. 



Cutting Large Sheets of Paf>er Accurately on a Trimmer 



Difficully in trimming sheets of paper 
that require one or more strokes of the 
cutting blade to finish each edge can be 
overcome by using a thumbtack to keep 
the sheet from moving to one side or the 
other as it is moved forward for the second 
stroke of the cutter. The tack is pushed 
through the paper on the cutting line so 
that the projecting point will bear against 
one side of the lower cutting blade and 
serve as a guide. 

— Leon Kubala* Seguin, Tex, 
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Archers* Rubber Wrist Guard 
Cut Out of Inner Tube 




Essential to an arche^r in preventing the 
bowstring from chafing the wrist, a guard 
can be made from a piece of inner tube. 
To make the lower end fit the wrist snug- 
ly, a small loop is bound off with a stout 
cord as indicated. 



Footrest on Boat Is Adjustable 
to Suit Different People 

To accommodate a rowboat to various 
people who rented it, the owner of a sum- 
mer camp used this adjustable footrest. It 




consists of two lengths of 2 by 4-in. wood, 
which are hinged together with a length of 
flat iron. The footrest straddles the center 
strip on the boat bottom* and pressure of 
the rower s feet against either block locks 
it in the desired position. 



Old Safety Razor Used as Sander 
on Delicate Work 

For smoothing 
small pieces* or 
the inner surfaces 
of curved work^ a 
simple little sand- 
er may be made in 
a jiffy by merely 
removing the 
blade from an old 
safety razor and 
slipping a piece of sandpaper over the end 
as indicated, When the handle is tight- 
ened, the comb guard grips the sandpaper. 



Nail Clipper PuUs Thumbtacks 

I have found 
that a nail clipper 
of the type shown 
provides a handy 
thumbtack puller 
after the curved 
jaws have been 
hied straight as 
indicated in the 
detail. In use, the 
jaws of the open 
clipper are simply 
forced under the 
head of the tack and then tipped sideways 
to pull it out. — K. Fish* St. Cloud, Minn. 





Safety Pin Holds Fishhooks 



Fishhooks can 
be kept from get- 
ting tangled and 
scattered around 
by just stringing 
them on a safety 
pin. Pins of vari- 
ous sizes may be 
used in proportion 




to the number and 

size of hooks carried, which can be taken 
off one at a time as they are needed. 
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A NY one of these trim, little footstools, 
^ designed and tailored in the latest 
styling, will add an attractive touch to your 
home furnishings. They can be made and 
upholstered easily right in your own shop. 

To make the spring-filled stool shown in 
Fig. 2 , your fii‘st job is tp make a rough, 
boxlike framework as detailed in Fig. 5. 
This should be made of hardwood, prefer- 
ably birch, to hold tacks well. Plain, butt 
joints glued and screwed securely will do 
in assembling. The short, "stub” legs are 
cut from 2'^-in. square stock and are ta- 
pered accurately by first drawing guide 
lines from the top corners. To make the 
dowel register in both kg and corner 
block, clamp the leg flush at the corner of 
the frame and bore down through both 
with a 1-in. bit from the inside. 

The frame is now ready to upholster. 



dowel 



BLOCK 
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are evenly spaced inside the frame and 
are sewed securely to the webbing at the 
bfiUom with strong, stitching twine* The 
springs are then tied together at the top 
as in Fig. 13, and the Iwnne is tacked to 
the frame as In Fig, 1. Following the insert 
detail as n guide, first knot the three ver- 
tical twdnes show^n in the sketch by heavy* 
solid lines. The free ends of the tw'ines 
are then drawn to compress the springs to 
about 1^4; in. above the frame and are 
tacked securely to the rail in the manner 
shown in the detail- Proceed now to tie 
and tack the three horizontal tw^ines shown 



The bottom is first strung with webbing as 
in Fig. 14* This is easily stretched taut 
with a homemade tool as shown in Fig. 16* 
Nail points driven in at one end serve to 
grasp the webbing while prying downward. 
Interlace two strips each way, double 
tacking the ends with 10-oz. taeks. 

Next, four No* 3 wide-center coil springs 



dotted in the sketch, knotting the twine at 
each point indicated* Finally, when the 
two diagonal twines are in place, you will 
have made 32 knots* Next, the springs are 
covered with a double thickness of 10 -oz. 
burlap, drawing it firmly and tacking to 
the top edges of the frame. Follow this by 
tacking 5 -in* strips along the four edges as 
shown in Fig. 17. To form the roll, place a 
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row of low Eilong ihe outer etigt? ond, bring- 
mg the burlap up over this, proceed lo 
wTap the whole strip into a firm, solid roll 
about ] in. in diameter. When a uniform 
roll is fashioned, start tacking through the 
base of the roll into the edge of the frame 
as in Fig, 15, Repeat this procedure In fin- 
ishing the remaining edges. Tow filling is 
generously added to the top of the seat 
and is covered with a thick layer of cotton 
which is allowed to extend down over the 
sides of the frame. 

Now' for cutting your box covering to 
size. White imitation leather well seams 
give a nice contrast to a dark brown fabric* 
The top covering is cut in. larger all 
around than the over-all size at the top, 
while the upper joining border strip is cut 
about 4 in. wide. Note that there are two 
separate borders covering the sides of the 
frame* 

Where lack of equipment forbids stitch- 
ing welt *seams, an upholsterer will sew in 
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the welt otice you have the pieces cut to 
size. With the top and upper border joined 
with a welt between, draw it on over the 
padding and tack the lower edge of the 
border evetdy around the entire frame as 
in Fig. 18, Then the lower border is fitted 
by blind tacking through the welt mid 
point up on the frame^i keeping the welt 
running evenly. Finally, when the lower 
border is brought down smoothly and 
tacked to the underside of the raib, you’ll 
have a very neat job with no tack heads 
visible. Complete the stool by tacking a 
piece of black cambric over the webbing 
on the bottom as in Fig* 19* 

For a smart antiqued finish of hone- 
white enamel, the turned stool shown in 
Fig. 3 can very well be made of inexpen- 
sive pine stock. Begin construction with 
the three hexagon-shape rims in Fig. 10. 
Stock, IVe In. thick, from which the seg- 
ments are cut, is first beveled and grooved 
on the saw as in Fig. 12 and then cross-cut 



into eight equal lengths- Check the angle 
for an exact 22^ degrees by making a test 
cut on a scrap of wood first before cutting 
your stock. Then with splines cut to fit 
the grooves, glue the segments together on 
a flat surface. For a simple means of draw- 
ing the joints together temporarily while 
the glue is drying, a clamp fastener placed 
across each joint and driven just part way 
in to grip the stock, will pull the two to- 
gether. Place these m both top and bot- 
tom edges. 

To swdng the diameters called foi' in Fig. 
11, makes it necessary to turn the work on 
the outer end of the lathe as in Fig. 7. The 
work is mounted on the face plate by 
means of a V4-ln, disk which is screwed to 
the edge of the rim as in Figs. 6 and 7. 
Turn the largest rim first- This one re- 
quires a rabbet cut in both top and bottom 
edges. To cut these, first turn the rabbet 
in the bottom edge» Then by removing the 
work and turning down the plywood disk: 
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to seat itself snugly in the 
cutj you can screw the 
disk once more to the 
work and proceed to turn 
the rabbet for the seat 
board in the top. The tv/o 
receding rims are tujTied 
to nest themselves m one 
another, gluing and nail- 
ing these together through 
the edge as 3n Fig. 11. 

Tlie seat board which is a 
disk of three-ply is 

cut to fit the top and> after 
padding, is covered with 
a piece of upholstering, 
firmly tacked on the un- 
derside. Small blocks fit- 
ted in groa%!^es as sho\™ 
in Figs, 3 and 9 may be 
used to hold the seat in 
place or, you may use 
small angle brackets for this if you wish. 

To make the novel stool showm in Fig. 4, 
your first job is to construct a rough 
framework from plywood as in Fig. 22, 
The exact contour of the sides is found by 
enlarging the squared drawing in Fig. 2L 
The dotted lines represent the contour of 
the flanking side pieces which arc screw’ed 
to the stool upon completion of the uphol* 
stering. Plywmod or heavy ItnolGum is 
used to cover the frame as shown, nailing 
and gluing this to the edges of the plywood. 
Next, a roll edge is tacked in place as 
shown in. Figs. 22 and 23, Tow>' and cotton 
are used to form a w^ell padded surface 
between the rolled edges, and the covering 
is brought over and tacked to the sides of 
the frame as in Fig, 20, Small, neat pleats 
are made in the fabric at the corners. The 
side pieces, their edges being headed, when 
fastened to the stool with screw's inserted 
from the inside conceal the raw' edges of 
the upholstering and complete the job. 



Crank-Operated Merry-Go-Round 

Is Amusing Toy for Small Child 
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Whirled merrily by tvirning a crank, this 
toy can be made inexpensively in a few' 
hours. The hoi'ses, the platform on w^hich 
they rest and the 3* in* disk that rotates 
the assembly can be cut from a cigar box 
or Vs -in. plywmod* Painting the toy in ap- 
propriate colors improves the appearance, 
and a tiny silk or celluloid flag at the top 
of the mast adds to the realistic cfTect. 



Pinhole Aids Vision in Emergency 

If you break or forget your eyeglasses, a 
piece of cardboard with a pinhole often 
provides an emergency substitute, espe- 
cially for cases of near and farsightedness. 
Just push a pin neatly through the card- 
board, and hold the pinhole as closely as 
possible to the eye. The hole acts as a lens 
that is always in focus. 



Punch ings from Sheet Rubber 
Provide Model-Ship Deadeyes 

Needing a num- 
ber of deadeyes 
for a model ship, I 
made some very 
realistic ones by 
punching them 
from sheet gasket 
rubber. To do this, 
I used a punch 
similar to the ones 
ujsed by streetcar 
conductors. How- 
ever, if a large 
leather punch is available, it could be used 
just as well. When forced through the 
rubber, the punch tends to compress it, 
which produces a slight groove on the edge 
of the punched piece. Three holes made 
through eacli punching with a tiny drill 
complete the job. 

— Walter A. Schaffer, Chicago, 
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Bat and Ball Are Kept Together 
with Rubber Carrier 




To assure that hrs bat and ball would 
always be together when wanted, one 
baseball player made up this simple ball 
holder^ which slips over the bat. It is cut 
from a piece of inner tube to the size and 
shape indicated in the detaiL The slits 
made in the rubber should terminate in 
round holes, otherwise the rubber is likely 
to tear out. When, not in use^ the holder is 
folded Up and carried in the pocket. 

— John R. Handley^ Akron, Ohio. 



Tracking of Dirt Inside House 

Prevented by Screen Mat 

Laid in front of an entrance door, this 
mat provides a good surface for scraping 
the shoe soles before entering the house. 




It consists of a 1^-in. mesh gravel screen 
tacked to wood slats, which are spaced 
about 1 in, apart. Heavy rubber can be 
tacked around the edge^ of the mat to 
prevent catching your toe on it, or better 
still, the outer slats can foe beveled to pro- 
vide a sloping surface, 

— J, H. Dunnewin, Grand Rapids, Mich* 



Acetic Acid Softens Celluloid 
to Etch It Easily 

The next time 
you want to etch 
heavy sheet cellu- 
loid, coat it thor- 
oughly with acetic 
acid before trying 
to cut it The acid 
softens the cellu- 
loid so the etching 
tools can cut deep- 
ly and cleanly* 

After a few hours, 
the acid w'ill evap- 
orate and leave 
the celluloid in its 
original condition. 

Teeth of Pipe Wrench Sharpened 
with Valve-Grinding Compound 

Teeth on the 
jaws of a pipe 
wrench often be- 
come flattened or 
nicked so that 
they do not grip 
securely. As the 
jaws of most pipe 
wrenches are so 
hard that a file 
will not cut them, 
they can he sharpened by u^ing valve- 
grinding compound, Apply the compound 
to a coarse three-cornered file and then 
rub it back and forth between the teeth* 
The compound wnll collect between the 
file teeth and slowly work out when pull- 
ing it back and forth over the pipe jaws. 



C[To keep artiPidal flowers in a perma- 
nently attractive position, place the stems 
in a mixture of hot paraffin and sand 
poured in the bottom of the vase. 
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Tested methods anyone can use 



in applying various chemicals on 
clothes, upholstery, rugs, linens 
and other fabrics 



D EMOVAL of various 
^ ordinary stains from 
silk, cotton, rayon, and 
other fabrics becomes an 
easy matter if you use 
the right chemicals and 
methods* First you make 
sure as to what sort of 
stain is present, as appli- 
cation of the vrrong spot 
remover may fix the stain 
so that removal is almost 
impossible. It is equally 
important to know what 
the material is, as silk and wool will be 
damaged by many agents that are perfect- 
ly safe on cotton, and some solvents will 
dissolve or soften certain types of rayons. 
Dyes also must be considered, as many of 
the chemicals used will not only take away 
the spot but also the dye. Use of water 
must be undertaken with caution with del- 
icate fabrics, as many fabrics will water- 
spot* Finally, it must be remembered that 
some spots are truly indelible, and it Ls 
sometimes better to leave a spot alone than 
to make it look worse by working on it. 
'^Spotting” makes use of a number of types 
of agents, which include solvents, chemical 
agents, and absorbent powders. Stains are 
treated by three methods, namely solvent, 
chemical, and absorption. The chemicals 
needed can be obtained at most drug stores. 

Solvent Met hod ; With this method the 
idea is to wash the stain out of the fabric 
into a blotting pad underneath. The sol- 
vent remaining in the fabric then evap- 
orates* This method is used to remove 
grease and oil stains. The best solvents 
are carbon tetrachloride, benzene, and 
cleans r*s naphtha or Stoddard Solvent 
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$«lv«fu iiHthi'id. AjnpJy a si> 
IkiiEan CAtisiiiitiR of poEasiUtm 
I Dz^r diuoJvi^ tn wa^ 
i«r, 1 Q Af an aliffnaciv^, 
tiK apptkaiEonii of carbiin Ect- 
racKlondr or alcohol 
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Ch^micol method. Saturated 
Roludon of poiaoiiLiint acid oa.- 
aUtc in water. Do not u» on 
some dyep oi if fabrk warer- 
siHstj, Rinse with cold water 
a^ler ipot ha* been ^em^■vt^d 



ChemkAl method. SodiuTn 
hvpoehiueiie on eoftnap linen 
Or rayoti^ If if affects dyei and 
on silk or wonli wte cold w-a' 
ter, then 3*5* hvdroRen pera’f 
kle. Potauium permanganate.^ 
I o:.. in waierj 1 pe.j Can alw 
b« Li»d 





Chemical method^ podium 
hypochlorite tm cotton:^ iLneu 
or rayon. If rhit hITmii dye^ 
and on uik or wtvsl, po^ 
tatoium acid oxalate. Dei>wn 
or ■yeUow tcains. frvin sodtum. 
h^irachrorite are treated as 
rust stains 



Chcmicnl method, Sodium 
hypochlorite on linen i comm 
or rayon. On sLIk or wonh nsC 
tartark Trcid, 4 oi.p dissolved 
fn waiGt> 1 jn. On silks use 
^rcen soap 





Dhemical melhod- For stains, 
caused by various kinds of 
irutts and also ihone caused by 
Itrasa and leaves, apply the 
same treacmertis as advised lor 
toffee, tea and miUew stains 



(which is safer than naphtha). Carbon 
tetrachloride is rocommended as it is non- 
rnflammable. Your cleaner’s kit should 
also contain ethylene dichloride, turpen- 
tine and “green soap”— -an alcoholic solu- 
tion of soap* Solvents always should be 
used where ventilation is good. With in- 

flammable solvents, particularly naphtha, 
be very careful as the fumes aie dangerous* 

In applying a solvent, care must be taken 
to avoid spreading the spot, and also leav- 
ing a ring. The fabric should he laid on a 
fiat surface, with a pad of clean cloth or 
blotting paper underneath* The solvent is 
applied sparingly so that it will not spread 
the stain. It is applied with a clean cloth, 
rubbing in one direction only. The solvent 
will Carry the stain into the pad under- 
neath. After the spot has been removed, a 
ring or clean spot often will be left. This 
can be eliminated only by skillfully blend- 
ing it at the edges to make the change 
more gradual, The ten small illustrations 
with accompanying cleaning suggestions 
tell what solvents to' use for various stains* 
Most of the solvents recommended do not 
affect dyes or fabrics. 

Chemical Method: In utsing a chemical, 
the stain is not washed out dii-ectly but is, 
in a practical sense, "bleached” and the 
chemical that remains in the fabric must 
be removed by washing. When using 
chemical methods there is always the like- 
lihood of damaging dyed or printed goods, 
and the chemical always should be tested 
on the selvage first. After applying a chem- 
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ical solution to a stain, and the 
stain has disappeared, rinse away 
the remaining chemical with wa- 
ter. In some cases the recom- 
mended chemicals are unsafe on 
delicate fabrics, on account of the 
dye or because of water- spotting* 
In such cases, about the only thing 
to do is to rinse with water, if that 
is safe, and in any case to try the 
use of green soap on the spot. 
After using the green soap, rinse 
with akohoL The use of potassium 
permanganate may leave a dark 
stain, which can be removed from 
the cloth with a solution of sodi- 
um thiosulphate. 

Sodium-hypochlorite solution 
is a useful and pow’erful spot re- 
mover for cotton, linen, and rayon, 
but affects many dyes and silk 
and wool* It can be made by dis- 
solving sodium carbonate (wash- 
ing soda), 1 lb., in water, 1 gal., 
and adding chlorinated lime, 
lb. After being mixed w-ell, the 
solids are allow'ed to settle to the 
bottom and the clear liquid 
poured off or filtered* If preferred, 
a chlorine^ type laundry bleach la- 
beled “sodium hypochlorite, 
can be used. 

Absorption Method: This is 
usually applied only in the case of 
grease and oil stains. Magnesium 
carbonate, talc, whiting, and other 
fine-grained powders have the 
property of absorbing oils and 
greases. Of these, magnesium car- 
bonate is the best, and is available 
Ln cake form from dry-goods 
stores. It can be rubbed on the 
spot, w'here it is left until the oil is 
absorbed, and is then brushed off. 
On stains that are not fresh, it is 
even better to pow'der some of the 
magnesium carbonate and mix it 
to a paste wdth benzene (benzol, 
from coal tar, not benzine, which 
is similar to gasoline). The paste 
is rubbed on the spot, allowed to 
dry, and brushed off. The benzene 
dissolves the grease or oil and the 
magnesium carbonate absorbs it. 
This is useful on heavy garments 
such as coats. 



Pressure Tank on Water Pump 
Gives Smooth Flow 
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After leasing a home in which water pressure 
\vas provided by a sniall pump of the instantaneous 
type that started when a faucet Was opened, and 
often forced the water out in spurts, one man fitted 
the pump with a small pressure tank. This was a 
used hot- water tank and smoothed out the pump 
impulses. The drawing shows how the installation 
w’as made. — John W, Sehuiz, Bay Shore, N, Y, 



Stem Bearing for Boat Propeller Shaft 
Made from Rubber Heels 

Two large rubber heels provide a good substitute 
for a rubber-lined stem bearing for a boat pro- 
peller shaft. With a half-round chisel or gouge, 
make a hole through the 
center of each one to take 
the shaft tightly. Push the 
heels on the shaft, line it 
up with the engine inside 
the stuffing box and then 
screw the heels to the stern 
deadwood with the rear 
edge of one upward and the 
other with the rear edge doi^m. Resiliency of the 
rubber allows for any slight misalinement, eases 
the strain on the engine and tends to produce a 
quiet- running bearing* As water lubricates rubber, 
your bearing will last indefinitely. 





John William Moyer 



Staff TaxidErmist 
ITiEld Muoeum of Natural Hiatory 



and study of the habits of the animal 
yqij are going to mount. If the mdi- 
VI dual is of a species very active in 
life^ then the specimen should be 
mounted in such a way as to empha- 
size some characteristic 
pose or action. 

For the first subject 
you might choose a 
squirrel. An animal of 
this size is easy to skin 
properly. Although the 
methods described refer 
directly to the mounting 
of a squirrel, any ani- 
mal, except the lai-gcr 
ones, can be mounted in 
a like manner- Lay the 
squirrel on its back, the 
head pointing to your 
left and with a scalpel, 
or a sharp knife, make 
an incision from A to B 
as in Fig- 1* Work the 
skin dowm each side to- 
ward the back, being 
careful not to cut 
through the abdomen or 



of the first steps in mounting a 
small animal is to become thoroughly 
familiar with that particular species in life, 
that is tho anatomy and characteristic 
poses so that these can be worked accu- 
ratcly and attractively into the mounted 
specimen* This means some observation 



the skin. When you reach the back legs 
skin each leg down the Inside of the foot, 
Fig. 2, A. When the foot is reached, skin 
down to the toes, and cut it from the leg 
but leave the entire foot attached to the 
skin, Fig- 2, B. 

After both back legs have been skinned 
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out, separate the skin from around the 
base of the tail and skin it a part of 
the way down* Now grasp the part of 
the tail that is skinned out and firmly 
but gently pull on the skin until the 
tail bone pulls loose, Fig. 3, A. It is 
most important that the entire tall 
bone be removed. 

Skin the carcass down over the back 
toward the front legs. Do this by 
gently pulling the skin over the back, 
using the knife to separate it from the 
flesh, in much the same manner you 
would invert a glove in removing it 
from your hand. Wlien the front legs 
are reached, skin them dov^m the in- 
side^ as was done t(5 the bad^, legs, 
Fig, 4, A, and letive each foot attached 
to the skin. Fig. 4, B. Continue 
I he skinning tow^ard the head, 
being very careful in removing 
the skin around the ears and 
eyes that you do not cut through 
it. When tlie mouth is reached, 
continue skinning around the 
Ups until the skin comes loose 
from the skull, Fig. 5, A. There 
is no need to remove the ear 
cartilage in the smaller animals. 

An important step at this time 
is to make a small 
slit near the lip of 
the tail, so the pre- 
serving solutions 
can run through it. 

W^ash the skin thor- 
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oughiy in cold, running water, allow it to 
drain, then immerse in commercial grain 
alcohol in a gla.ss container, leaving it in 
tl’ie alcohol for a d^iy. Then remove and 
with a small scraper, which can be made 
by filing a few coarse teeth In the blade of 
a dull knife, scrape off the inner layer of 
skin which is over the entire flesh side. Be 
sure to scrape the skin thoroughly so that 
one can get the proper amount of stretch 
when mounting* With a sharp knife, shav^ 
do\\Ti the skin around the eyes and split 



open the lips and nostrils* so they 
will not shrink in drying. 

After the skin has been scraped, 
turn it right side out, put it back 
in the alcohol and leave for aboul 
two wrecks. This tans the skin. 
When ready to pul it on the mod- 
eled body, remove from the alco- 
hol, allow to drain well and then 
immerse it in a saturate solution 
of bo rax- water. To make the 
borax water add carbolic acid, 1 
teaspoonful, to w^ater, 1 quart* 
Tlien after stirring thoroughly, 
add all the powdered borax the 
water will Lake up. This solution 
prcser\-es the skin. Allow it to stay 
in the borax-water for about an 
hour, remove and hang up to drain. 

In mounting by 
this method, the en- 
tire skeleton is used. 
As soon as the carcass 
is skinned, remove 
the intestines and cut 
away all flesh and 
mu-scles* Clefln the 
head thoroughly by 
removing the brains 
through a small hole 
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made in the roof of the mouth. 
Remove the eyes and cut away all 
the face muscles^ The tail can be 
cut off and discarded after making 
a notation of the length. Although 
all the flesh is cut away, do not cut 
the cartilage and ligaments that 
hold the bones together, as no part 
of the skeleton must be separated. 
When you have the skeleton thor- 
oughly cleaned, wash it in cold, 
running water* Better still, let it 
soak in water overnight, then re- 
move and allow to partly dry. 

When ready to mount the squir- 



rel, cut the following wires: 
(larger, or smaller wires are 
used according to the size of 
the specimen) four No. 12- 
gauge wires, shai-pened on one 
end for the legs, one No. 14- 
gauge wire, sharpened on each 
end for the head and neck, and 
one No* 18-gauge wire, tapered 
to a long point on one end and 
shai’pencd on the other. This is 
the tail wire* Fit a block of balsa wood 
into the thorax Fig* 6, A. Make an arti- 
ficial tail by w-rapping very fine tow around 
the tail wire, starting about 3 in, from the 
tapered end. 

Choose a suitable branch to mount the 
animal upon and decide now on the pose 
you want. Shellac the balsa -wood core 
and then wire the legs, the ends of each 
wire being forced into the wood core and 
wnred to the leg bones; Fig. 6, B, B. The 
head and neck wire is worked through the 
top of the skull and fastened into the wood 
core* The tail is set into place but not fas- 
tened. Holes are drilled in the branch to 
receive the leg wires and the skeleton is 
shaped and allowed to dry, Fig, 6, "While 
drying, brush it with formaldehyde, This 
will help to set the bones and will preserve 
the cartilage and ligaments. 

Now, using papier-mache, model over 
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lump of the macho into each foot and work 
it well down between the toesn The .skin of 
the scjuii rel is now pulled over the body. 
Work the head skin douTi over the head 
and neck and the skin of each leg down 
over the leg. In some specimens the skin 
of the leg may have to be out open to get 
it around the bod>% Fig. 9, A, Anchor the 
tail wire to the body and after adjusting 
the skin in position, begin between the 
front legs and sew up the incision. 

Place the specimen back on the branch 
and anchor the leg wires in place^ Fig. 10. 
Fit glass eyest adjusting the eyelids around 
them, The lips and mouth are shaped and 
held in position until dry with pins. A 
small piece of cardboard will hold the ears 
up and the toes can be fastened to the 
bi'anch with pins. Smooth the hair and see 
that no part of it is matted. Set the speci- 
men away to dry for two or three weeks. 
After drying, the pins and cardboard can 
be removed. Comb out the hair and “fluff” 
it up, Bi-ush out the tall, which should be 
fuU and bushy. The eyelids and lips CtUi be 
touched up with black oil paints. In tak- 
ing specimens for mounting, keep in mind 
that squirrels and other animals are pro- 
tected by law in nearly all states. They can 
be taken legally only during open seasons. 

eWarm, camphorated oil applied with a 
soft cloth to white rings on highly polished 
furniture will remove the stains easily. 
Hub furniture until dry and polish with 
another clean, soft cloth. 



Leg leires should be 
ajichorcd securely 



the skeleton the flesh and muscles that 
were cut away. Try the skin on occasion- 
ally to be sure it fits and see that you are 
getting the correct contours to the body. 
Figs. 7 and 8 show the correct anatomy 
worked out in papier-mache, in the posi- 
tion chosen for the finished mount. Notice 
that the tail wire has been removed and 
that the eye sockets and the lip muscles 
are not as yet modeled in. 

After the papier-mache has set, remove 
the body from the branch. Insert the tail 
wire into the tail skin and work it well 
down to the tip of the tail. Mix a small 
quantity of papier-mache for the eye sock- 
ets and lip muscles, but see that this is 
kept damp so it will not set Put a small 
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Play Machine Gun Stutters Challenge to Foe 
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Boys will have a lot of fun staging sham 
battles with this machine gun^ which is 
harmless as it uses no ammunition but 
produces a realistic sound. It is made of 



pine with the exceptions of a hard'wood 
ratchet w'heel and clapper. The top of the 
sound box is thin hardwood or Bakelite, 
and is secured with mode] -airplane ce- 
ment. A tripod can be made as shown, and 
adds much to the "front-line” effect* The 
outfit can he dismantled instantly and car- 
ried over no*man’s land each time the 
battle line advances. 



Bobby Pins Fonn Handy Easels for Small Photographs 

Instead of propping up photos on your 
dresser or mantel^ simply bend a few' 
bobby pins as indicated and use them as 
easels. These are not likely to scratch a 
table surface, and they permit the photo- 
graphs to be set at any desired angle. 



Chalk Mark Repels Ants 

A piece of soft white chalk carried along 
on picnics will solve the problem of keep- 
ing ants out of the food. Draw a heavy 
chalk mark around the outside edge of the 
picnic table and the ants crawling up the 
table legs will not cross the chalk line to 
get at the food. 
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Small Folding Crawfish Nets 
Easy to Store and Carry 





More crabs can be caught in a day with 
several small nets spaced some distance 
apart than in a single large net. Also, the 
little nets are easy to store and carry. Use 
No* 16-gauge galvanised iron wire and 
*/s-in, mesh net to make a pocket S in* 
deep. Tie the bait in the center with twine. 
Always carry your crawfish or crabs home 
in a sack or basket* because if confined in 
still water they will die almost at once. In 
air they will live several days* 

Hypo Silver Plates Metal 

Acid hypo pho- 
to-fixing solu- 
tions that have 
become too ex- 
hausted for fur- 
ther photographic 
work contain sil- 
ver dissolved from 
negatives and 
prints that can be 
deposited on brass 
and iron by sim- 
ply immersing the work in it for several 
minutes* Of course, the deposit is very 
thin, but It will serve for many puiposes. 
Ordinary acid hypo works better than 
non- acidified hypo. If no results are ob- 
tained* acetic add should be added to the 




solution drop by di’op until the silver de- 
posits. The metal to be plated should be 
cleaned thoroughly with soap and water* 
and then rinsed in acetic acid followed by 
a thorough rinsing in water. It is a good 
idea to coat the plated work with clear 
lacquer after washing and drying it. 



Weighted Hook for Casting 
with Insect Bait 

Fishermen who 
have dilFicuily in 
casting a hook 
baited with a 
grasshopper or 
other light insect 
will find that a 
solder - we ight e d 
hook overcomes the trouble. If a U-shaped 
piece of small wire is cast in the solder* the 
projecting ends ivill serve as a clamp 
which can be bent around the insect. 




Eye-Catching Letterheads Made 
from Wallpaper 

Individuality is always appreciated, and 
if you select a wallpaper design suiting 
your personality and make it into let- 
terheads your written messages will be 
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doubly effective* Have the roll cut into 
standard letter-sheet si^es, and your name 
and address printed at the top. Wallpaper 
takes mimeograph ink very well, and this 
type of appeal is colorful and attractive for 
advertising. 

—John H. Royall, Philadelphia, Pa. 



Tubular Rivet Pushes Needle 
in Repairing Harness 




Difficulty in 
pushing a large 
needle through 
leather to make 
small harness re- 
pairs may be 
overcome by slip- 
ping a tubular 
rivet over the end 
of the needle as 
shown. The rivet is not injurious to the 
thumb and pressure can be applied easily. 



Extension Handle on Trash Can 
to Loosen Lid Easily 




Disk Float to Carry Water 
without Spilling 

If you have to 
carry water in 
buckets from a 
spring at your 
camp, a disk float 
on the water when 
the bucket is filled 
will help prevent 
spilling. The float 
can be provided 
with a handle cut 
from a piece of 
heavy sheet metal and bent to the shape 
indicated in the drawing. 



Rubber Shield for Fishing Reel 

Fishermen who 
carry their reels 
and rods assem- 
bled in the car, 
will find this shield 
a handy protection 
for the reel. The 
shield is a section 
of old inner tube 
slipped into place 
as indicated* 



Pit your garbage-can lid with a handle 
as indicated and the women members of 
your family can remove it easily. The 
handle provides a strong leverage to pull 
the lid off the can and folds down flat when 
it is not being used. 



Plants Protected from Cut Worms 
by Paper Tubes 

Young seedlings 
can be protected 
against the rav- 
ages of cut worms 
by slipping tubes 
of asphalt roofing 
paper a rou n d 
them as indicated* 

The tubes are 
made by cutting 
strips from the 
paper and fasten- 
ing them together with glue, cement, pins, 
or wire. The tubes should extend 2 or 3 in. 
into the ground. 



CDuring the germinating period, seeds 
should be kept moist, but not wet, and the 
seed bed should never be allowed to dry 
out once the germ has broken the seed 
coat; if this happens, the tiny plant dies 
without ever getting above ground. 
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Sundial over Entrance Door 
Is Useful Decoration 




InstallDd primarily as a decoration^ this 
sundial over the front door of a home on a 
country estate has been found so accurate 



that it does not vary more than 15 min, the 
year around. The face of the dial is stone 
with the figui-es cut in it. The stile or shad- 
ow caster is cast from bronze. 



Sawdust "Door** on Beehives 

As beehive en- 
trances should not 
be sealed perma- 
nently in climates 
where the spring 
weather is ex- 
tremely variable* 
one keeper fills the 
opening with saw^^ 
dust as shown, in 
case a warm day should come and the bees 
might be deprived of their cleaning flight. 
Sawdust will protect the bees until warm 
weather induces them to come out* at which 
time they will make a passage through it. 




Plenty of Fun 




OTHER THINGS TO BUILD 

ta 770; Outboard cabin 
cruiser, 16 ft, loot* 66 in, beam. Requirea 
outboard motor of 20 to 36 Kp, S^t of aix 
prints $1,00, 

“SEA SAUCER" — B93: 9^3-11. sail boat. Deck, 
bottom and sides arc S/16-iin. plywood. 

“ZIP " MODEL RACING YACHT — S60 to asjj 
50 irt. Ions. Four prints $1.00, 

17-FT. KAYAK— eSB and B29t Li^Ht frame- 
work covered with cunvas. Two prints SOc, 

LAWN CHAIR — S20: PJaln sawed from %^in. 
stock. Easily made witb hand teals, £5c, 

ORNAMENTAL WOOD FENCES — 640: Five 
artistic designs for standard wood stock, 25c, 

VENETIAN BUNDS— 926 and 927: Three 

different styles COVetrd on two- prints. SOc, 



at a Safe Speed 

This smafJ cor* hoMfing o 5ii-fn, and 

2 8^ in. treadf is vtry eof> to vfivrair and may be 
powered by a to y^-hp, eo? enjffne o/ the tuaeb- 
inf-mucbipe type, it is equipped wi'tA effectiuf 
brahet and pneumatic trrea. Plana show tbrcc al- 
ternate Tnethoda of body const riietion, Easy to buitd. 
Our blueprints Nos, 90S to 909 inct. give you oil 
tbe in/orrnijitfon neceMory, TAis set wUt be sent 
postpaid on receipt of 




CATALOGUE OF 400 PLANS 

// you have a home ujorbshop and WO fit Some neW 
ideas on things to buildj Just send your name and 
address with a 3c stamp for eutr 32-pp. iiiustrated 
plan cetafofue. Lists plans on marAbencAefp jnofor- 
d'rioen mac/iines* garden ^ttmiture, models of all 
binds* boatSj rqdio OifUiptnentr JuVenite articles* etc. 



Any six of these plans (not projects} wiH he icut pnotpaid upon receipt of $1.00 

Blueprint Department, Popular Mechanics Magazine, 200 E. Ontario St.* Chicago 





Radio Goes 
to School 



IV f ODERN aids to education in- 
^ elude the use of radio in a 
wide variety of applications. Cen- 
tralized sound systems transmit 
microphone, radio and recorded 
programs to classrooms and offer 
an important feature of two-way 
communication between the prin- 
cipal and any teacher in the schooL Music, speech and radio 
programs also may be distributed to the school auditorium, gym- 
nasium, cafeteria, music room and library. Photo (A) shows 
table -mo del sound system of this description. Recording 
instruments of the type shoum in photo (B) make accu- 
rate records of voice that may be reproduced immediately 
to give students a sound picture of their speech faults. 

Student broadcasts stimulate pupils In greater effort in 
composition if those who write the best papers are per- 
mitted to read them over the school sound system as il- 
lustrated in sketch (C). Fig. 1 shows a radio-equipped 
school with suggested receiving sets and accessory equip- 
ment to meet the requirements of practically any school. 
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COMRACT TWO-TUBE 



By George Petitt 

/^NLY a few inexpensive parts are re- 
quired to build this highly efficient 
phono oscillator. It will enable you to play 
your favorite phonograph records through 
I'our radio set with an ordinary record 
player from convenient locations in the 
home without the aid of any wired con- 
nections between the instruments. Merely 
turn your radio set on and tune it to about 
IJOO kc. or some adjacent quiet point on 
the dial where there is no local station j 
the phono oscillator is then tuned to oper- 
ate at this quiet spot* and* when once ad- 
justed no other changes need he made, 
The oscillator unit may be mounted on, or 
in, the record player, and operates from 
any 110 -volt supply line. 

You can also use the oscillator to enter- 
tain your friends with surprise announce- 
ments or “home broadcasting"^ through 
your radio receiver, from an adjoining 
room. To do this it is only necessary to 
plug a small low-cost microphone into the 
oscillator unit instead of the phonograph 
pick-up arm, This converts your radio set 
into a miniature pubUc-address system 
over which you can speak without making 
wired connections, 

The simple sheet-metal base is detailed 
in Fig. 1. This base can be foimied by 
clamping the sheet metal between wood 
blocks in a vise^ or it may be purchased 
formed and drilled if desired. Various 
view's of the completed instrument are 
shown in photos Figs. 2-A, 2-B, 3-C and 
2-D. All circuit connections are clearly 
indicated in the simplified wiring diagram, 
Fig. 3, which gives an underside view of 
the base partly flattened out to show each 
part in its relative position. 

Although the parts are inexpensive they 
should be just as specified in order to ob- 
tain maximum results; all materials are 
easily obtained from radio parts houses. 
The 280-ohm line cord is a t-ft. 4-con- 
ductor cord wdth resistor and a built-in 
antenna which extends 15 ft. beyond the 
plug; it is a variety designed for use with 
similar types of “wdreless^^ phonographs. 
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Simplified Mechanical Push-Button Tuning 




^EVERAL varieties of modem 
table -type receivers employ a 
simple mechanical method for 
push-button tuning that anyone 
can adjust with a small screw-* 
driver from the front of the set. 
You can select your favorite sta- 
tions and change them at will^ as 
only one adjustment is required 
for setting up each station. 

It is not necessary that all push 
buttons be set at the same time. 
The buttons are removable and 
provided with a slot for inserting 
the call letters of the stations de- 
sired. Several perforated sheets 
of call letters, which include all 
broadcasting stations, are supplied 
with each receiver as shown in 
photo B. In .some sets the push 
buttons must be removed to get 
at the set screws; others 
have a hole in the front of 
the button into which a 
small Ecrew'driver may be 
inserted. Photos A and C 
illustrate this method; 
however^ the buttons can 
be removed if the opera- 
tor wishes to do so. 

To set up five favorite 
stations, tune in first as 
accurately as possible 
with the conventional 
tuning knob, the one that employs the 
highest frequimcy; this No. 1 station but- 
ton will be the one nearest the 1,500 kc* end 
of the ^*straight-line” dial. The set screw 
is loosened and the button is then pushed 
all the way down and held in that position 
while you tighten the set screw. This 
locks the cam at the correct position to al- 
w^ays bring the rocker plate to the point 
where the tuning condenser has been man- 
ually set to tune in the station desired. 
Tire condenser rotor is coupled mechan- 
ically to the rocker plate, either with a 
gear wheel or pulley. This station -setting 
procedure is then repeated for other sta- 
tions in the order of their frequency (kilo- 
cycles). 

Photo D show's a similar type of small 
receiver w'ith a slightly different mechan- 
ical push-button arrangement. 
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1- 1 ■ . 3- Nirie-lnch Television Receiver 

This gasoline '-driven generator supplies , • J . ^ 

all necessary power to operate an amateur i 
transmitter and receiver in the field 
emergency purposes. Compact and easily 
portable, it is available with push-button 
starter, ammeter, cutout and charge con 
Irol, and is completely shielded and fiUei ed. 



Compact lOOAVatt Transmitter 

Including everything but the power sup 
this ullracompact transmitter is as- 
sembled on a single 19 by 10^/^ -inch panel 



A nine-inch cathode-ray tube is used in 
this compact table-model receiver for sight 
and sound programs- Improved methods 
are employed to prevent the formation of 
spots and blemishes on the screen ancH 
avoid damage to the oath ode -ray tube 
while it is warming up. The directly 
viewed image is black and white. 



CTBlueprints covering radio construction 
articles in this and past issues are available 
for 25 cents each. Original material lists, 
with names of manufacturers and dealers, 
can be obtained from our Radio Depart- 
ment upon receipt of postage. 
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Portable Radio Power 
for Amateur Stations 
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cabinet mounting- 
proved mbthod of band switching, 
on all bands from 80 to 10 meters and there 
are only two tuning controls to operate, 

a : ^ 



Filter for A.C* or D*C^ Supply Line 

This line-noise 
filter is design ed 
for use between 
your radio receiv- 
er and power line 
to prevent line 
noises from enter- 
ing the set A metal case shields the unit 
^ which is equipped with a binding post for 
ground connection. It may be used on 110 
^volt a,c. or dx* lines- 



NEXT MONTH — How to Build a One-Tube Ail-Electric Loudspeaker Set, Begin- 
ners Tvill find this an inexpensive and Interesting little broadcast receiver as it 
employs a fixed crystal detector and an improved dual-type tube which acts as an 
audio amplifier and half-wave rectifier. Also — A Push-Button Set Tester 
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'T^’MIS tool is really a combination of the 
^ collet and step chuck and will add 
greatly to the speed and convenience of 
your lathe when machining small parts 
requiring a short grip. Step chucks should 
be recessed to approximate closely the di- 
ameter of the work to be done. 

A screw-type draw-in spindle and clos- 
ing ring Figs* 1, 2 and 6, are the first parts 
to be made* The spindle is a length of 
Shelby tubing fitted with a hand wheel as 
in Figs. 1 and 4. The w^heel can be made 
from a casting^ requiring a pattern of 
course, or it is possible to adapt a ready- 
made handwheel to this purpose, The clos- 
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ing ring, Fig. S,, is made from cold’- 
rolled steel and is threaded to screw 
on the lathe spindle. It has a ta- 
pered seat to fit the step chucks. It is usu- 
ally best to TTiake this first. 

The chucks are made from iron castings, 
and a pattern will be needed for each size, 
as shown in Fig. 7. In making the pattem.s 
use Uii-in, close-grained wood for tuiming 
the chuck body and a piece of ^«-in. dowel 
rod for the stem. Add approximately Vuj to 
Ik in. all around to the dimensions given 
in the drawings for machining, "“‘Shake” or 
the loosening of the pattern in the mold 
will about equal the shrinkage of castings 
this size. 

Chuck the Ccistlngs with the stem out, 
and center drill this for the tails toe k sup- 
port. All the machining operations, facing^ 
taper-turning, threading and drilling are 
done at this one chucking of the work. This 
assures concentricity of the parts and per- 
fect aUnement with the draw-in spindle^ 
Remove the lathe chuck and screw the 
closing ring on the spindle in its place. The 
partly finished step chuck is inserted in 
the closer and firmly held in place with 
the draw-in spindle. The flange is turned 
to correct diameter and a roughing cut is 
taken across the face. Then the chucks are 
recessed to the diameters required. 

The step“chuck face is marked off in 
three equal parts for slotting. Lacking a 
milling machine the .slotting can be done 
by hand with a hack saw, Fig. 5. This will 
finish the chuck. Fig. 3 shows it in use on 
the second operation of a model locomo- 
tive \vheel. You will notice, of course, the 
same draw-in spindle can be used with 
collets, Fig. L 
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Adjustable Lathe Jig Shapes Wood Dowels 




Run at high speed in a 
lathe^ this adjustable jig 
enables you to quickly 
turn perfect dowels from 
square stock. High-speed 
steel knives^ ^-8 by by 
1'H<3 in., are adjusted to cut 
dowels from to % in, in diam- 
eter, adjustment being made by 
means of round-head machine 
screws, as shown in Fig. 4* The 
knives are held in place by means 
of metal plates fastened with wood 
screws w'hich are "^eased-off" to 
permit adjustments. You will no- 
tice that the knife slots are olTset 
on either side of the centerline. 

The slots can be cut in a drill 
press. Fig, 1, with a ^-in. router bit. A 
separate brass bushing is required for each 
size of dowel, and the stock is supported 
on a wood table^ Fig. 2, After being cut to 
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size, the work enters the brass bushing, 
Fig. 3, and is pushed through the hollow 
spindle of the lathe head. High speed of 
the cutters gives a smooth job, 



This H~Gauge Helps in Fitting Floor Bridging Accurately 



Every builder knows how important 
bridging is to a sound floor and- herc*s a 
gauge that helps in cutting each piece of 
bridging to fit exactly. Make it of two 
pieces of ^4-in. plywood and join with a 
bolt and wing nut To use^ set the gauge 
in place as shown in the lower detail, 
tighten the nut to hold the adjustment and 
then place it diagonally over the edge of 
the bridge slock. Marking the latter as 
indicated will give the correct length and 
also the angle. 



CA 'A -in. hole drilled or stamped out near 
the end of a carpenter's saw blade is a great 
convenience, as the saw then can be quick- 
ly and easily hung up overhead* 
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Outdoor Iron Kettle Supported 
on Pipe Standards ^ 



removed and the upper part is used for the 
work* The machine is reassembled quick- 
ly for regular use. 

— Andrew Vena, New York, N. Y, 



Large iron kettles often used in home 
butchering and soap making will heat wa 
ter more quickly if raised 5 or 6 in. above 
the ground so that a fire can be built un- 
der them. To raise the kettle, one farmer 
drove four lengths of pipe into the ground, 
spacing them so that the kettle legs v/ould 
slip into their upper ends. 



Office Stapling Machine Is Used 
for Tacking Cardboard Signs 

Storekeepers will find that an inexpen- 
sive office stapling machine is handy for 
tacking paper and cardboard signs to wood 
surfaces. The pivot pin of the stapler is 



Graphite Duster Lubricates 
Linotype Machines 



Linotype opera- 
tors who use pow- 
dered graphite on 
their machines, 
will find this dust- 
er convenient. It 
is merely a small 
tobacco sack fitted 
with a wire han- 
dle as indicated. 



Center Drill Has Renewable Point 



K you break the point of this center drill, 
just loosen a set screw and lower the ad- 

justable core, 
which is nothing 
moi’e than a small 
twist drill. Broken 
center drilLs can 
he used as a shank 
lor this one if they 
are annealed so 
that a hole can be 
drilled through 
the center, after 
which they are again hardened. Or, you 
can use drill rod, tapering one end and 
cutting flutes of the same shape as those 
on a regular center drilL 
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Padded Clips on Push Truck 
Protect Finished Surfaces 



When using a 
push truck to 
move furniture 
and other highly 
finished objects* 
these removable 
clips can be put on 
the truck in a jiffy 
to protect the load. 

Thfs nlfnc ni'p 

lengths of spring 

steel bent to a U-shape, wrapped with cloth 
and covered with pieces of garden hose. 
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Magnet Keeps Oilcan from Falling 
Off Vibrating Machine 



Flypaper Back of Window Signs 
Is Out of Sight 



A meebanic who 
often had an oil- 
can fall off a ma- 
chine when he set 
Lt down while 
making an adjust- 
mentt stopped the 
trouble by fasten- 
ing a small magnet 
to the can* At* 
traction of the 
magnet to metal of 
the Tnachine will 
hold the can 
against ordinary vibration. The magnet 
can be held on the can either by rubber 
bantk or by a drop of solder. 



Jaws of This Chicken Catcher 
Opened by Coil Spring 

Chickens are caught easily with this 
pincher-like catcher^ the jaws of which are 
opened automatically by means of a small 
spring slipped over the movable jaw^ the 
opposite end of the spring being attached 
to the handle. A slight pull of the finger 
inserted in the loop of wire holds the fowFs 
legs securely* Short lengths of rubber 
tubing slipped over the jaws prevent in- 
jury to the legs* 

— Benjamin Nielsen, Aurora, Neb. 
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When putting signs in his show windows 
during the summer, one grocer pastes fly- 
paper to the backs of them. The paper is 
hidden fiom view on the street and at- 
tracts flies in the windows* 



Emergency Cooling of Bearings 

I have kept machines running with bad 
bearings where a shut down would mean 
considerable los^. A medium- weight fluid 
oil is used at all times and if a bearing 
shows signs of heating, I 
drop in a very small piece 
of laundry soap, which 
will fill all depressions 
and rough spots and cause 
the oil to film over the 
journal and bearing face* 
Should the bearing refuse 
to cool down, add a few 
drops of water, which will 
cause the soap to dissolve 
and wash out any dirt 
that may have collected, 
leaving a smooth, glassy 
surface* This method can 
be used as w^ell on roller 
bearings and ball bear- 
ings as on journals al- 
though it is not as effec- 
tive* — E* E. Robinson, 
Minot, N* D, 














and they requite no skilled labor in appliL^alion. 
You can easily do the job yourself* In the 
older-type homes one of the things most likely 
to require attention Ls the plaster. ’VVaJlboard 
is one of the best answers to the defective plas- 
ter problem* 

Types of wall board: In making a selection 
of wallboards, Fig. 3, one need only decide, by 
noting the characteristics of each as shown in 
the tablcj Pig* 2. which is most suitable for the 
job in hand. Plyw'ood offers Interesting possi- 
bilities as it may be finished in a natural, 
waxedi varnished nr stained surface that is 
very attractive for living, dining or study 
rooms- Another method for securing wood- 
grained effects is by the use of a new plaster 
board which has a remarkably realistic wood 
color and grain. This material is available in 
walnutj oak* knotty pine and fir. 

Sizes: The standard size of wallboard panel 
for home use is the 4 by S-ft, size* However, 
most boards can be obtained in lengths up to 



V'\/'HEN youVe thinking of interior 
decorating and remodeling 
well to consider the decorative possi- 
bilities of wall boards* which are now 
available in a variety of surfaces, sizes 
and thicknesses* Although widely 
used in new homes, wallboards are 
particularly adapted for old houses 
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12 ft. and many of them in narrower widths 
also. In addition, various planks in ran- 
dom widths, and ceiling tiles of several 
sizes, moldings and ornaments of the same 
material, are available. 

Architectural effect: Having decided 

which type of material most nearly suits 
your requirements, the nex:t step is to de- 
termine what architectural effect is de- 
sired. Either V-grooves or moldings, 
which are used to break up large plain 
areas into pleasing smaller units, are the 
basis of most architectural schemes- Prac- 
tically all softboards are available with 
beveled edges for V- joints. This type of 
joint, by the simple addition of interme- 
diate V-grooves, gives the exceptionally 
beautiful effect shown in the photograph 
of the small dining room. Pig. 4. Note the 
frieze molding used which is detailed in 
Fig* 19. The use of a wide molding over 
the joints produces the striking panel ef- 
fect shown in Pig, 7. The w'ood-molding 
sti-ips are 2 or 3 in* wide and % in. thick 
and are edged with panel molding to en- 
hance the effect. 

The two sides of both hard and soft 
boards present different textures and col- 
ors, owing to the method of manufacturing. 
This difference makes a pleasing shaded 
effect possible by simply reversing the 
pieces. Certain tile boards lend themselves 
to this type of ti'eatment. The wall or ceil- 
ing should be left in the natural color. 
Plywood manufacturers have solved the 
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with a flat oil paint or casein paint. Do 
not use ordinary putty as the oil may 
work through and cause spots* 
Application: The method depends 
largely on the condition of the walls. 
If the plaster is badly cracked, or the 
walls are uneven and the comers out 
of plumbj the use of furring strips is 
necessary* Use 1 by 2-in. pine strips, 
and space them accurately 16 in* on 
centers. They should be arranged also, 
as far as possible, so that they will 
come directly over framing members. 
Cross members should be added also 
at the bottom and top, also behind the 
baseboard, as shown in Fig^ 11, to in- 
sure a true nailing base. Where cor- 
ners or portions of the wall are out of 



joint problem with thin molding strips set 
flush with the surface, as shown in Fig, 13, 

Fig, 20 shows a few of the many types of 
wallboard moldings which are used for 
p Bin el effects* Any of these moldings are 
simply nailed over the joints and at such 
intermediate spacings as may be required 
in your decorative scheme* V-grooves 
which serve a similar purpose^ are also 
shown. 

The use of metal moldings for decora* 
five use, and incidentally to hide joints, is 
especially popular for modern effects. 
These come in chromium, stainless steel 
and enamel finishes. Some of them arc so 
designed that they snap over a nailing 
strip, completely hiding the nails. 

For kitchen and bathroom walls a special 
hardboard is available which is scored into 
squares and enameled to simulate tile. 
Metal moldings cover the joints and cor- 
ners, as shown in Figs. 21 to 25 inclusive. 
For canvased or papered walls, the wall- 
board joints are sealed with metal tape 
and a special putty, making the joint 
wholly invisible under paper or flat paint. 
Fig. 18, The metal strips and cement are 
available from the various manufacturers 
of wallboards. 

Whiting mixed with varnish, to a putty 
consistency, is excellent for filling nail 
holes, where the surface is to be finished 
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plumb the furring should be shimmed up 
with thin wood, Fig. 1. It is best to apply 
the furring strips just ahead of the board 
so that adjustments can be made as the 
work progresses, 

Wallboard planks and panels are usually 
applied in a vertical position. However, 
should you wish to apply them horizontally, 
for a modern effect similar to that shown 
in Fig, 6 the furring strips should be ar^- 
ranged as in Fig, 17. Softboards require 
conditioning before application, Ordinarily 
you simply lay the boards singly around 
the room allowing them to remain for a 
day until they have adjusted themselves 
to atmospheric conditions of the room. In 
very di’y weather or in a healed room, 
how^ever, the boards should be sprinkled 
lightly wdth water, then piled and allowed 
to stand for a day or so for conditioning. 
They should be taken from the pile only 
as used* Hardboard is so dense in struc- 
ture that conditioning is unnecessary, but 
both plasterboard and plywood that has 
been conditioned by the first method, are 
less likely to warp or shrink* 

If the joints in softboard walls are to be 
covered with molding, space the boards, 
when applying, approximately Vs in. apart 
along all edges* Joints which are to be fin- 
ished by beveling or rounding are placed 
in moderate contact* This is also true of 
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boards, planks, or ceiling squares 
which come already tongued and 
grooved or rabbeted* Any type 
of wallboard is readily cut with 
a fine tooth saw, as shown in Fig* 5, and if 
the joints are to be covered a saw cut is 
sufficiently smooth. For exposed joints 
the edges may be beveled with a special 
plane or rounded with sandpaper. 

When you are ready to start nailing, the 
first board on each wall should be checked 
with a level to be sure it is plumb* It is 
then nailed along the intermediate furring 
strips first before nailing the edges* Space 
the intermediate nails about 6 in. apart, 
but nails around the edges should be only 
3 in, apart and about % in. from the edges. 
Galvanized shingle nails 1 in* longer than 
the thickness of the board, are used where 
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they are to be covered by molding, AH 
exposed nailing is done with finishing 
nails of the same lengthy but driveTi at an 
angle, and set slightly below the surface,, 
as shown in Figs, 14, 15 and 16* 

Ceiling squares^ or “tiles” as they are 
sometimes called^ in combination with 
planks are quite popular and easy to apply 
if the plaster is sound. Figs. 8, 9^ 10 and 11 
shove the general procedure. In putting on 
the squares over sound plaster use the ad- 
hesive supplied by the manufacturer, ap-^ 
plying it in patches near the corners of the 
squares* On 16-in. squares it will help to 
apply an additional patch of the adhesive 
at the center of each square in addition to 
the four patches shown, which are suffi- 
cient for softboard tiles 12 in, square. 
Some squares come with tongue-and- 
groove joints, others are made with a rab- 
beted joint. Edges of both types are bev- 
eled* In putting up the squares with an 
adhesive, it is necessar>^ to make sure that 
each square is pressed firmly into place 
and that the joints fit true, otherwise the 
line of the V-grooves is likely to gain or 
“run,” causing uneven fitting at the finish. 
When putting up squares as in Fig, 11, first 
check the dimensions of the room care- 
fuUy. If these are even both ways the 
squares usually can be applied in courses, 
beginning at one side of the room as shown. 
But if there are irregularities in size^ it is 
best to locate the center of the ceiling, start 
the squares at this point, and work out^ 
ward to the walls* On the other hand, if 
the plaster is badly cracked it will pay to 
take it off and fur the joists as in Fig, 8. 

The furring strips must be spaced care- 
fully and if the squares are 16 in. the filler 
strips also should be installed, especially if 
the squares have rabbeted joints, The 
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construction of the building will govern to 
a certain extent the exact method of ap- 
plication^ Brads^ 1^/4 in^ long, are usually 
used to attach the squares to the strips^ In 
putting up tongue -and- groove squares, 
care must he taken not to force the joints 
unduly tight. Planks, whether placed ver- 
tically as in Fig* 11, or horizontally as in 
Figs. 6 and 17, are usually applied ovor 
furring strips. Various manufacturers 
supply directions and manuals covering 
fully the application of their nroducts. It 
is advisable to follow these carefully* For 
handling large sheets on the ceiling it is 
generally necessary to provide a '"helper” 
to hold one end of the piece w'hile the oth- 
er is being nailed. Fig. 12. 

Finishing: The decorating possibilities 
of plain softboard panels are many. The 
material may be painted, stained, decorat- 
ed with stencils, rough finished with plas- 
tic paint or covered with wall hangings. 
Water paint, calcimine and the new casein 
paints all can be applied directly over the 
unsized board* It is advisable, however, to 
use a varnish size under calcimine* 

Softboard must be sized before oil or 
varnish paints are applied. "Wall size is 
available ready mixed and should be ap- 
plied according to the manufacturers^ di- 
rections* Two coats of any good interior 
wall paint over the size, will produce a 
beautiful and washable wall. Plastic paint 
can be applied over any of the wallboards 
after the joints have been filled as previ- 
ously described, without size. Sufficient 
paint always should be applied to cover 
completely the texture of the board. 

Softboard should be glue sized for all 
wall hangings such as paper, canvas, oil- 
cloth, etc. After the size is dry the mate- 
Tial should be sanded lightly to remove 
protruding fibers before proceeding in the 
usual manner to apply the hangings with 
wallpaper paste. 

Hard boards can be finished with any of 
the water paints without sizing but for oil 
paints and enamels a sizing of shellac, var- 
nish, enamel undercoat or aluminum paint 
should be used. After applying the size, 
the surface should be rubbed down with 
steel wool or fine sandpaper to produce a 
smooth surface for finishing coats. Ply- 
wood will take stain, vamish, wax or paint 
and enamel finishes but Is not suitable for 
water finishes or wall hangings. 
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Signwriter*s Maulstick Is Fitted 
with Spirit Level 



exerted l<j remove an exceptionally tight 
screw. — Chas. H, WUley, Penacook, N. H. 




To aid in getting guide lines horizontal 
when lettering doors and windows, one 
aignwriter fitted his maulstick with a 
small spirit level. A recess was made in 
the center of the top surface of the stick 
to take the level j which was then covered 
with a strip of sheet metal having a slot in 
the center so that the level bubble could 
be seen, the metal being set flush with the 
surface of the stick to avoid sharp edges 
that might Injure the hands. 



Guide on Blade of Screwdriver 
to Turn Stubborn Screws 

One workman 
who has a lot of 
repair work re- 
quiring the use of 
a screwdriver uses 
the steel guide il- 
lustrated to keep 
the blade square 
with the screw 
slot, which tends 
to prevent break- 
ing out the slot* and makes stubborn 
screws easy to remove, A slot in the cen- 
ter of the guide takes the screwdriver, al- 
though in some cases a stub blade is pro- 
vided so that downward pressure can be 




Tacks in Lathe Turning Chisels 
Prevent Rolling 



Annoyance of 
having lathe tools 
roll off the table 
may be avoided 
easily by just 
pressing four 
thumbtacks in the 
handles as shown* 
The tacks do not 
interfere with us- 
ing the tools. 




Team Hitch to Move Hog Houses 
and Other Portable Buildings 

One farmer who had several portable 
hog houses, chicken coops, feed racks and 
platforms, used the hitch shown to move 
them quickly with a team* The hitch con- 
sists of two lengths of heavy chain each 
fitted at one end with a hook and both 
connected to a large ring to take a clevis 
for attaching a doubletree* Skids under 
the various units to be moved were fitted 
with heavy rings to which the hooks on 
the chains were attached* 

— M. B. Birge, Hinsdale, 111. 
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Turned Parts Form This Sturdy Circle Cutter 




Readily turned from either cold-rolled 
steel or from drill rodj and employing a 
high-speed steel cutting bit, this handy cir- 
cle cutter can be used for cutting circles up 
to 4 in, in diameter in Bahelite, fiber and 
plastics* The shaft is turned first from a 
length of ^-in, cold-rolled steel. First 
turn down the shaft and the Vs -in. diam* 
pilot. Then drill the holes for the cutting 
arm and for the set screw. These must be 
90^ apart. The hole for the arm is drilled 
clear through* The side arm is next* The 
fiat filed on one side of the arm must be 



CUTTERS GftQOND FROM DRJLL ROD 



90"^ away from the hole for the bit, and can 
be filed before drilling the aLrm. The bit is 
ground from a round piece of high-speed 
steel, in* in diameter. 



Fresh lAimeograph Stencils Aid in Getting Clear-Cut Copy 



A merchant employing a stencil dupli- 
cator to print his advertising letters and 
circulars* is frequently asked how he re- 
peatedly obtains such clear and uniform 
copies. In explanation he emphasizes the 
use of fresh stencik. Typing or tracing 
cannot be done effectively on an old sten- 
cil because the wax -like composition of 
the stencil has become too dry and tough. 



If stencils are used only occasionally* so 
that it is impossible to keep a fresh supply 
at hand, he advises keeping the unused 
stencils on a shelf in the cellar or basement 
where humidity and temperature are usu- 
ally much more uniform than on the upper 
floors of a store or office building. If this 
method is impossible, the package of sten- 
cils should be kept in an airtight box. 




Chimney from Hot' Water Tanks 
Has Long Life 



One end of the latter is screwed above the 
eye and the other end rests on it. The 
guard keeps the bail from slipping off i£ 
the lantern is accidentally bumped. 



Shop Light Has Clamp'On Socket 

When you are [ ^1'^ 1 

working around i 1 

machinery that I ( 

requires a light in t 

many unusual po- ’ | 

sitions, it will be a W , | 

big help to have w \ » f 1 

the lamp fitted t 

with a fastener as HHIl ) 

shown. This is 
nothing more than 
a spring battery 
clip attached to an 
ordinary light 

socket by the bushing screw and then sol- 
dered to make it secure, 

— Albert Mihalovich, Rathbun, la* 



ANGlE-lRDhi SUPPORT 



WELDED 



holes M 
TANfkS 
PLUeuED 



EH-S’CfiRmi) WATER TAN^S 



_^LEAh(- 
L ^ OUT 
W, POOR 



CEMENT FOOTING i'DEEP 

Figuring that an estimated cost of over 
one hundred dollars was too high for a 
chimney in my garage, I made a smoke- 
stack from discarded hot-water tanks at a 
cost of about seven dollars. The ends were 
cut out of the iankst which were then 
welded together end to end. A sleeve was 
welded to this and insulated where it 
passed through the wall, after which the 
assembly was set on a substantial cement 
footing. Metal bands clamped the stack to 
the wall and an angle -iron brace support- 
ed the top. — T. R. Heine, Freeport, 111* 



Eave Gutter Between Wall Studs 
Provides SmalLParts Shelves 

Lengths of eave gutter nailed between 
the studs of a garage or workshop provide 
convenient shelves or bins for small parts. 
They can be nailed to the wall and the 
studs, the curved sides of the gutter mak- 
ing it easy to pick up the part wanted* 

— Everett Hanson, Argyle^ Wis, 



Lantern Suspended Safely 
on Special Hanger 

If you use a 
lantern around the 
barn, occasionally, 
it is a good idea to 
provide hangers, 
w'hich will assure 
that it will not fall 
off and cause a se- 
rious fire. The 
hanger shown will 
do the trick. It 
consists of a rope 
eye attached with 
three screws and 
a bicycle guard* 



SecTlQNj’OF 
METAL GUTTER 



eiCvCLf 
Qi^^ARD ’ 



nailed 
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Tired”Magnets 






Electromaj|:nei to charge bar or 
horseshoe magnets such as used 
in truck and tractor magnetos, 
outboard motors, small gas en- 
gines and radio speakers 

By JACK BEATER 

^HIS magnet charger was designed for 
'*■ heavy-duty use in the shop, and is 
made of materials readily available. The 
three separate circuits in each of the 
charger coils allow great flexibOily for 
handling magnets of various sizes on the 
one hand, and make for greater current 
flow on the other. For very small magnets, 
such as are used in some speedometers* 
one winding will develop 
all the strength required, 
while for very large mag- 
nets all three viindings can 
be used. 

The cores upon which 
the two coils are to be 
wound are cut from cold- 
rolled steel 2 in. in diam- 
eter* and each piece is 91^ 
in, long, Figs, 2 and 3. Each 
end is turned down in, 
to 1% in. diameter as in 
Fig, 2 and the end of each 
core is drilled and tapped 
to a depth of in. to re- 
ceive a ^/4-in. cap screw. 

The base consists of a 12- in. 
length of cold -rolled steel, 



3 in. wide by % in. thick. Two 
V^-in. holes are bored on the 
centerline of the base* 7 in, 
apart and 2 Y 2 in, from each end. 
Two pole caps of the same ma- 
terial, each 3 in. square by 1 in* 
thick are made up before the 
winding of the coils is start- 
ed, A %-in. hole is drilled 
in the center of each of these 
blocks* after which the holes 
should be counter bored to 
house the cap screws. 

The four fiber disks 

that fit over the ends of the 
cores to form the winding 
spools have an outside di- 
ameter of in, and a bore 
of 1% in. Make a % by 
?i(t-in* V-cut in each disk 
from the center hole to 
the edge as in Fig. 2. The 
cores must be insulated 
with tough wrapping pa- 
per. Cut sheets wide 
enough to cover the width 
of the core, and long 
enough to go around 
about five turns. Lay the 



47 s 



m 



POPULAR MECHANICS 




EACH IKDlVirniAu 
CO^L CONTAINS 
S LBS, OF NO, St 
S,C -L, WSTt'E 



TO PO^VER 
SOURCE 




HCWV tons ARL CONNECTEP 



paper out flat^ coat it with shellac, and 
wrap it around the core, using rubber 
bands or string to hold it until the shellac 
lias set* The roimd disks are now pressed 
over the ends of the cores^ and the cap 
block of each core is screwed in place to 
hold the upper disks* Countorbore two 
blocks of hardwood^ duplicates of the steel 
cap blocks, to hold the lower disk in place 
on each core Tvhile winding* The best way 
to wind the coils is in a lathe where a 
steady^ moderate speed can be maintained* 
The head of the lower cap screw can be 
chucked in the lathe headstock, while a 
center hole drilled in the head of the upper 
cap screw suppoi'ts the core on the tad- 
stock center* The cores are wound with 
30 lbs. of No. X7 single cotton -cover ed^ 
enameled wire, 15 lbs. to each core, and 
5 lbs. for each of the three windings per 
pole. This winding will take the full am- 
perage of a generator at 15 to IS volts- Be- 
fore starting the winding, place a protec- 
tive layer of tape or cotton sleeving over 
that part of the wire that will reach 
from the outer edge of the lower disk 
to the core. Place the wire in the 
V-groove* then wind on the first half 
dozen turns by hand. Start up the lathe 
in slow speed and feed the wire evenly 
along the core, then bach and forth 
across the core until 5 lbs. have been 
wound. Bring the finishing end out at 
the top of the coil — the end opposite 
from the start. Tape the part of 1he fin- 
ishing end that will be covered by the 
second and third windings. The second 
and third coils are wound in the same 
manner as the first, except that the start- 
ing end of each coil is cut a little shorter 
than the first for later identification. A 
layer of heavy paper is wrapped around 
the coil between windings 1, 2 and 3, Fig, 5* 
The outer insulation of the completed coils 
consists of another ivrapping of heavy pa* 
per, then a tight banding with cotton, tape 
Eind an application of shellac. For a final 
trim the coils can be painted or enameled 
in color. The second core is wound exactly 
like the first except that the winding is 
done in the opposite directionr In other 
words, one coil is wound right hand, the 
other left hand* In this vL^ay all the starting 
ends will come out at the bottoms of the 
coils and the finishing ends at the tops* 
Before assembling the coils to the base 
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plate eack of the three windings on each 
coil should be tested with a 6 -volt battery 
and an accurate ammeter* Each individual 
winding should show a current flow of ap- 
proximately 2.67 amperes. A slight varia- 
tion is permissible but if a full five pounds 
of wire have been used on each winding 
the readings should be within close limits. 
A high reading shows that a number of 
tmms or layers are short-circuited. 

The two coils are bolted to the steel base 
before being connected together. This as- 
sembly is then screwed to a wooden suh- 
base in the manner shown in Figs. 3 and 5. 

Connections are made as shown in Fig. 6. 
Each pair of windings is connected in 
parallel, as this allows double the amperes 
to flow. All six starting ends are soldered 
together to form a common connection to 
the battery or other source of d.c, current. 
The two starting ends of the two No. 1 coils 
are soldered together and carried to a sin- 
gle-pole knife switch. The starting ends of 
the No. 2 windings are jomed together and 
connected to No. 2 knife switch, while the 
starting ends of the two No. 3 windings are 
connected to switch No. 3, Fig. 6, With this 
arrangement it is possible to connect either 
one, two or three of the charger windings 
into the circuit, depending upon the mag- 
net being charged. 

The charger can be operated on from 
one to three or more 6 -volt batteries, or 
from an automobile generator capable of 
delivering 15 or more amperes. The charg- 
er described here is connected to such a 
generator; the output to the charger is 26 
amperes and 18 volts at 1,800 r.p.m. This 
overload results in no harm because the 
generator is used for only a minute or so 
at a time, in charging a magnet the north 
pole of the magnet must always he against 
the south pole of the charger. Small mag- 
nets can be spun above the charger, Fig. 4^ 
and allowed to assume the right position 
of their own accord, but for the bulky 
magnets a pocket compass should be used 
to identify the proper polar relationship. 
Tapping on a magnet with a non-metallic 
mallet during the charging process aids 
somewhat in magnetizing, Fig. 1, 

To complete the magnet charger outfit 
an assortment of steel blocks, Fig. 1, will 
be needed. These are used to make a firm 
contact with various shaped magnets. 



Gauge Aids in Adjusting Saw 
in Filing Vise 




Mechanics who file saws will find this 
simple gauge a llmesaver when adjusting 
the saw in a vise. It is a block of wood with 
one edge slotted to a depth equal to the 
distance the saw teeth must project above 
the vise jaws for filing. When the saw is 
to be moved in the vise, the gauge is set 
over the teeth and given a twist which sets 
the teeth into the wood so that it will not 
slip off. In reclamplng the saw, it is low- 
ered in the vise until the jaws touch the 
gauge and tighten, after which the gauge 
is lifted off and the filing continued. 

Post Capped with AsphaltRoofing 
to Waterproof the Tops 

Square or hexa- 
gon asphalt shin- 
gles, or scraps of 
asphalt roll roofing 
provide good caps 
for fence posts to 
keep water from 
soaking into the 
wood. The pro- 
tecting piece is 
nailed to the top 
of the post, after 
which it istrtmmed 
lo fit with a sharp 
knife. If the knife blade gets too sticky, 
Uy using a small pair of tin snips. 
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Fender Guide Kept in Position 
by Rubber Washer 




Fender guides of the ball*3nd-socket 
type that have a tendency to tip to one 
side can be kept in a vertical position by 
placing a tiny rubber washer between the 
ball and socket. This provides a gasket 
between the metal parts and gives enough 
friction to prevent movement caused by 
vibration and wind resist ance^ yet allows 
the guide to move without bending if 
struck by some object. 

— Jack H. Lynch^ La Habra^ Calif- 



Motor Condition. Checked 
with Tire Pump 

You can check 
the condition of 
your motor fairly 
well with nothing 
more than a tire 
pump that will 
create both pres- 
sure and vacuum. 
Use a tire valve 
stem fitted to a 
spark-plug shell 
to connect the 
pump in the spark-plug hole of the cylin- 
der under test. Now turn the crankshaft 
to bring the piston on top dead center of 
the compression stroke. If strokes of the 
pump meet little resistance^ there is loss of 
compression, and if an application of heavy 




oil to the piston top stops this, the rings 
are at fault. But if the oil is ineffective the 
valves are leaking. Very quick strokes of 
the pump wiU disclose a loose connecting- 
rod bearing, indicated by a dull rap, or a 
loose wrist pin, indicated by a sharp rap. 
Turning the crank a quarter tuim will put 
the piston in position to check it for play. 
A rapid up-and-down stroke of the pump 
will cause side-to-side movement of the 
piston if it is loose. 

Worn Contacts in Headlamp Plug 
Cause Flickering Lights 

When headlights 
have a tendency to 
flicker and there 
are no loose wire 
connections, check 
up on the contacts 
in the headlamp 
plugs. These 
sometimes wear 
do^vn so that they 
make poor contact 
with the bulb 
bases. They can 
be repaired by 
putting a drop of 
solder on each one. 




Use a Spark Plug to Suit 
Your Car Motor 

If your motor has been “acting up” for 
no apparent reason, or if your spark plugs 
seem to bum out too quickly, perhaps you 
are using the wrong type of plugs. These 
are made with varied heat ratings to fit 
all kinds of motors, and to perform under 
different driving conditions. If the plug 
runs too hot in a motor, it may bum up 
the electro de* crack the porcelain and 
cause pre- ignition with attendant knock- 
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ing and loss of power. On the other hand, 
if the plug runs too cold, it may foal up 
with the oil that works up mto the com- 
bustion chamber. The electrode of the plug 
is its hottest part, and heat from it must 
be carried away from the porcelain into 
the shell and from there through the metal 
of the head or block into the water. The 
longer this path is, the hotter the plug will 
run; the shorter the path, the colder the 
plug will run under identical conditions. 



Repairing a Cracked Bearing 

if a crack is found in babbitt- metal bear- 
ings they should be repaired or replaced. 
If actual separation of the babbitt shell 
from the backing has not already occurred, 
repairs often may be made quite easily 
with solder. This is applied in the usual 
way, taking care that the bond between 
the solder and the babbitt is complete, 
after which the excess metal may be re- 
moved w'ith a scraper and the bearing re- 
fitted to the shaft. 



Carburetor Needle Valve Cleaned 
in Drill Press 

Irregular idling of a car motor is some- 
times caused by scored needle valves of 
the idling adjustment. The valves are 
brass and are frequently forced into their 
seats so tightly that they become scored. 
A good way to remove the score marks is 
to grip the valve in a drill-press chuck and 
hold fine emery cloth against the pointed 
end as it is rotated. Care must be taken, of 
course, not to overdo the job. 




Car Washer Is Balanced by Rope 
While Wiping Top 




One motorist solved the problem of bal- 
ancing on a narrow running board while 
wiping or washing the top of his car by 
hanging onto a rope with one hand as 
shown. The rope is tied to a door handle 
on the opposite side qf the car. 

— Kathleen Bell, Columbus, Ohio, 



Lowering Carburetor Float Level 
Improves Gas Mileage 

Gas mileage is 
likely to be poor, 
and the motor w-ill 
have a tendency 
to *'die out"^ if the 
float level in the 
carburetor is too 
high. It is a simple 
mailer to lower 
the float level by 
removing the washer under the needle - 
valve seat as indicated. If its removal re- 
duces performance of the motor notice - 
ably* thickness of the washer may be re- 
duced by rubbing it over a piece of sand- 
paper held on a flat surface. 



Cln cold weather auto tires sometimes de- 
velop slow leaks due to the cold shrinking 
the rubber valve cores; this can be pre- 
vented by replacing the valve coi'e in 
each tire. 
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Slit Sack for Your Skid Chains 
Prevents Tangling 




Instead of untangling his skid chains 
every time he used them, a motorist slit a 
sack to provide a separate compartment 



for each one* The mouth of the sack was 
tied permanently with a heavy cord and a 
large rubber band snapped around the 
severed edges closed the slit opening when 
storing the chains. 



Leveling Solution in Battery 

Electrolyte !n 
the cells of bat- 
teries can be kept 
at exactly the 
same height if the 
nozzle of the bat** 
tery filler or hy- 
drometer has a 
tiny hole a short 
distance from the 
end* After adding 
water to the cells, 
use the batteiy filler to withdraw some of 
the liquid. When this has been withdrawn 
level with the hole of the tube, air will 
enter the filler and prevent removing too 
much of the electrolyte. 











over Workbench 



Tools Within Reach 



Right vt htffiili Just tlie type of cabinet heeded 
to ketp your bench tools, yet have them 

available at arm's roach. It is h^ltt-d t4 the 'Hvall 
and d(»«s not touch the bench so 'vibration ol 
harnmoritig, etc.* wlU net dU^l{id,£e tooLs. 



Hinged Front Faidi Up^ 5pUt front hinged to 

th« top DD which it rests wheti Opem^d out of 

your way when warkins^ TpoIs are entirely in- 
accessible when the front Is closed and padlocked. 



More Toot Space When space on the 

cabinet bach and sides is filled Up, you can in- 
stall hinged plywood partitions on the ends and 
center member to hold Still more tools* 
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200 £* Ontario St* Chicago 

Enclosed iind 10 cents for Craftplan No* 3009'^ 
Handy Tool Cabinet Over Workbench 



Please check 



[ ] I am a fiuba^crJher 

[ ] I buy at newsstand 



Nome 

Use Fend! 

Address 

City State 



Shelf Space tar Smalt Portm There is plenty of 
shelf space under tho cabinet for uniform-size 
Jars to store nails, brads, seteWS, and ntimorO'US 
other small parts. 



Stock ZiUftiher Simplifies Constr uction ? The fronl, 
top, sides and shelves are standard!- width pieces 
of white pine, as you them from the lumber 
yard* Plywood, ^ in* thick, is used for the back 
nnd partitions. Parts are screwed tog'etheT and 
the wood is shellacked or vomishod for finisb- 



If ynu want to build this cabinet, JUst send the 
coupon atid ten cent* lor Craftplan No. 3C09, 
□ntains complete, dimensioned plans bc- 
rull I not ructions how to proceed* 
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For YOUR SHOP, the 
BEST Tools Cost Yon 
Least in the Long Rnn 

Over the years Delta tools will 
cost you less per hour of satisfac- 
tory^ use than any tools you can 
buy. After all ■ — power tools are 
bou^t not for today — but for 
many years. The very little extra 
you may pay at the beginning 
for Delta precision^ accuracy, 
workmanship and design^ brings 
back rich dividends in the spleO’ 
did service you receive from your 
Delta equipment during thous- 

ands of hours of shop perform- '™«Y Delta TOOlS OHeV 





ance. No wonder Delta owners 
receive as high as 80% of their 
original purchase price when 
they sell their Delta tools after 
years of use* T ruly Delta quality 
represents real economy. 



New Delta 



Tilling Arbor Saw 

Till:-; 10" Hn'll* 

TjIIiu^ ArtHiT Li 

Elif ro.uis: »il 7 yi:'j.T=i 

nf PxjxltirntliE 

TicMi'Mrfli. I( em- 
luVlIiCN ltU11l£TUI]-j fK- 

aii'l umuullT 
rciimrcs. Tltwt^aiuU 
mf lllEK$ RilliV!! □ r(9 
rn-jiMiklf mriutkjbte 
Tjf tx'rfnrm’- 
inn'll nil ft ft'tJo T!t- 

Hery nf ivufir. 

fivr ratnlBU for full 

iIqUiIIh. 



MOST MACHINE VALUE Per DOLLAR 

Delta Circular Saw&, Band Saws, Shafiers, Drill Presses, Jointers, Sanders, 
Lathes and Scroll Saws have ^^built-m” quality not apparent to casual 
inspection. Many niachines have ball bearinj^s — but Delta machines are 
equipped wiih '■scaled-for-lile^’ ball bearings, which completely seal out 
dust and dirt, and completely eliminate lubrication problems. Delta also 
goes to additional expense to *- pre-load" their bearingf, 
in order to insure minimuni deflection and maximum 
rigidity under load. Further, plain boring and 
^ reaming of bali-bearing seats is not good enough 
lor Delta niacbincs, so all bearing seals arc 
*‘diamond-borcd" to insure absolute accuracy and pre- 
cise iiEigniuent. Diamond-boring is used also for many 
other ripe ratio ns where precision fits are required. This is 
one t'Xiim|>lo out o£ hundreds, w'here Delta design and 
construction insure a dcilnitely BETTER machine, 

SEIMD FOR CATALOG 

Tlie latest Tkltn CsifiiloE idves you full iiiforraatjon on the comrlelc 
Pvlrji lint. (AliO aenj for nC’t^‘ Project Book No. fi crowdtH with new 
ftiiit "sioi of thfi AT (3 i nary” IhinsT!^ to mnke. Send JOc with coupnn for 
Delta Pirijr-rt liiRilt E^o. 5 , 

aiiil Iali4tt Deltii Cataioff.)' ^ 

I Delta Marliufacturlhg Co. Dept. AfiaO 

«0Q"$a4 E. Vienna Av«„ Nfllwaukee, Wit- 
nte the Inlcrit new Delta 

Inji; ami lIsE of Hcttft DtalcrH nearest me. 

□ f Piiclu/iG JOc (iitampH or eoin) fcji 
wUlcIi fileMHO soui.1 tHifi tlic new Delta I’m- 
Ject Uucifc Xa. 5, 



DELTA 

MANUFACTURING CO. 

6QQ-(a4 E, Vienna Av«* 

Milwouk»«. Wbe^nain 



I 

I NAtUtf 

I 
I 
I 



AiTiIrc-R!! 
Pity, 



t III e . 



I O hen? if JNI11 are n Delta iii^r TLon'+ 
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Mercy Flier of the Arctic 



I Continued from 41 S> 



Fairbanks as the principal operating base. 

Crosson contributed to the success of 
Wiley Post^s record globe -circling flight in 
July^ 1933. PosFs Lockheed plane was dis- 
abled at Flat, Alaska, by a damaged pro- 
peller. Crosson flew there from Fairbanks 
with a replacement, enabling Post to con- 
tinue and set a record, Later, when Post 
and Will Rogers crashed near Point Har- 
row, Crosson received the sad task of fly- 
ing there for the two men’s bodies and 
bringing them to the states for burial. 

He had been flying airplanes since he 
was in his teens, when he and his older 
sister, Marvel, assembled an old army 
“Jenny" in the back yard of the family 
home at San Diego* Both learned to fly. 
Arctic flying attracted Crosson to Alaska 
in 1926* He liked the people of the North 
and found that they liked him. He became 
a friend of Col. Carl Ben EieLson, first com- 
mercial aviator to operate in Alaska* This 
friendship carried them on many spectac- 
ular adventures, *'nich as in 1927 when Sir 
Hubert Wilkins attempted unsuccessfully 
to fly over the South Pole. Sir Hubert en- 
gaged Colonel Fielson as first pilot and 
Crosson as second for the expedition. 

In 1929 a small trading schooner “Na- 
nuk" became icelocked off the northeast 
coast of Siberia. The “Nanuk" carried furs 



Gillam were in the group pledged to find 
Colonel Eielson and Borland at the risk of 
their own lives* But they found howding 
winds w^hipping blinding snowstorms 
across the frozen ocean day after day. And 
when the blizzards diminished, dense fogs 
cut visibility to zero, 

Time and again Cro*sson and the others 
took off, but w^erc driven hack by storms*. 
Finally, on December 22, Crosson crossed 
the treacherous arm of the Arctic to 1 ‘each 
the “Nanuk,’’ where he and the other fliers 
who had followed him set up headquarters 
on the ice* Crosson flew' each day the 
\veather wmuld allow', patrolling the frozen 
ocean and the shoreline of Siberia. 

On January 25, Crosson and Gillam were 
flying cast of the “Nanuk.” Crosson ivas 
over the shore, Gillam over the frozen, 
ocean. It was one of those lucky days when 
a sparkling clearness afforded excellent 
visibility. Crosson* alone in bis open plane, 
was peeving over the side when he saw a 
shadow on the ice beloiv. Circling down- 
ward he discovered the shadow was cast 
by a frost -coated metal wing of an aliplane 
jutting from the ice. Landing quickly, 
Crosson and Gilliam found it to be the 
missing plane. The bodies of Colonel Eiel- 
son and Borland were near by. 

[ Tliough saddened by the death of his 



valued at a million dollars. Her owner^_iflying comrade, Crosson was not beaten 
were anxious to get them to the markets of by the Arctic* He resolved to can'y on the 
the world without waiting for the follow- task laid do\"i'n hy Colonel Eielson — that 
ing summer’s thaw. Colonel Eielson waS^of conquering the frigid wasteland by air- 
offered $50,000 for freighting the furs the pjane for the benefit of those who live there* 

nearly 300 miles to Alaska, ^ 

first round trip was made without^gj 
a hitch. Tifteen hundred pounds of furs \_- ^ 

were delivered to Teller and dispatched on 
their way to the fur markets. In the face of 



adverse weather. Colonel Eielson and his 
mechanic, Earl Borland, set out on 
vember 9 for their second dash to the 
“Nanuk ” They never arrived. 



Study of Skulls Shows 

You can’t judge a man’s brain by the size 
f his hat, as the brain may enlarge with- 
out in any way affecting the form or size 
of his head. Normal human beings, ac- 
cording to Dr^Alos-Hpdlieka, anthropolo- 



No great conceim was felt for several^^ist of th^ Smithsonian Institution, have 
days, it was surmised that the airmen had ^^rains varymg in size from about 910 cubic 



been forced down and w'cre waiting better 
weather conditions. When the period 
lengthened into weeks a search was or- 
ganized* Crosson flew from Fairbanks to 
Teller where a fleet of airplanes was as- 



centimeters to the record-breaking size of 
2,100, as indicated by the mstitution’s col* 
lection of 12,000 skiills* mostly Indian* 
These measurements reveal that there is a 
far greater difference in the extremes of 



sembled. Such other pioneer airmen of normal brain capacity than in extremes of 
the north as Frank Dorbandt and Harold norrpal outer head size* ^ 
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-for MtUh\ESS 
tinr nil] 

Ki?ntuii'ti^v lluHry 
uji^rd ]n vontl: 

-I ho FLif OR 

nf jiiirr niupir 
Hii^ar fnr vxtrji 
gwutl iHUlC 

Veitot pticki wijiv in pipe 
jdMtOfifh itt a eigarolto 
Btftter tobacco 
for both 



116A 



POPULAR BtECHAMCS ADVERTISING SECTION 



16,000 Miles on $4.20 

f C rtit iiHTj e J page 3ft3> 



In digging up the ground for the garden 
we found several pieces of rusted iron. 
When our hut was completed we made it 
into a workshop and then turned black- 
smithj caipentor, weaver, and tanner. We 
were busy every minute of the daylight 
hoars, and often far into the night. 

About half our time was spent in col- 
lecting food and material. In the back 
country we hunted the little wild pigs 
which supplied us with meat and much- 
nocded leather. We collected long string- 
ers of a tough vine for lashings, and hard- 
woods of various kinds to make furniture. 

When the vreathcr permitted, we would 
launch the canoe and skirt the island 
shores, collecting birds^ eggs, and browsing 
along the beaches for anything that might 
serve us in some way. 

Our camp soon took on the proportions 
of a small factory. There was a funnel- 
shaped affair made of small saplings 
which we kept constantly filled with ashes 
from the fire. Rainivaler filtering through 
the ashes and collecting in an old five- 
gallon can below' kept us supplied with lyo 
for tanning hides and making soap, Beside 
this was a small fireplace in which another 
five-gallon can served as a rendering ket- 
tle for oil from the coconut meat and lard 
from the pigs. Next to that on the assem- 
bly line was a mud-covered framework of 
bent saplings which served as a smoke- 
house for curing ham, bacon, and fish. 
Then a small charcoal kiln, which supplied 
the fuel for our crude but effective forge, 
with its home -tanned leather bellows. 
Next W’as the worktable, made of two hewri 
palm boles, then the hut itself, where prod- 
ucts of this pj’oduction line eventually en- 
tered to serve their particular purpose. 

One might w’onder why a person would 
go out to a tropic island for the privilege 
of working his head off, but we found more 
pleasure in industrious, productive w'ork 
than in play. True, we did spend a lot of 
time in exploring, swimming, and even 
searching for buried treasure — there is re- 
putedly a good deal of that on Cocos — but 
it seemed on all these trips we were anx- 
ious to get back to camp, and usually w'c 
would find something which would give us 
a good excLLse to return — a piece of bam- 
boo would suggest the idea of a flower vase 



or a salt shaker; an exceptionally large 
coconut shell which could he made into a 
bowi, soap dish, or ladle — or maybe some 
fine clay which would do for pottery. 

After .six months of these busy, happy 
days, I aw^oke one morning with a sharp 
pain in my side. Appendicitis, T guessed. 
And our nearest neighbor W'as at least 350 
miles aw^ay. We wondered about the 
chances of operating, but by good foi'lune 
rescue came through the unexpected ar- 
rival of a tuna clipper, whose captain and 
crew had taken the notion to stop at Cocos 
for a bath in fresh water. 

We hope to return to Cocos Island some 
day and do it all over again^ — minus the 
appendix! It’s just a tiny, tropical island, 
most of it mountain ridges. The vegetation 
is dense, luxuriant, fast-growing and very 
tough to cut til rough. The yearly rainfall 
is enormous. But there is something abctut 
the place that makes us want to return. 

About two weeks later, against the bel- 
ter judgment of the captain, w^e left the 
tuna boat and set off again in our canoe 
down the coa.st for Panama. 

Our arrival at the Panama Canal cre- 
ated quite a stir among the officiaLs. Here 
was a registered. United States ship, 
(length sixteen feel) with all of her papers 
in good order, knocking at their gates. 

They put ns through all the formalities 
of a big pas.senger liner. That was all right, 
but the entertainment that went along with 
it nearly finished off the captain and crew 
of the "Vagabunda/^ 

We were supposed to transit the canal 
on schedule, which usually requires be- 
tween eight and nine hours — the distance 
is about foiiy-nme mile& — but Lt took us 
six days. At Miraflores, Pedro Miguel, 
Darien, and other points along the route, 
we were met by reception committees and 
invited to partake of true Panama hospi- 
tality. 

But eventually wc reached Cristobal, the 
Atlantic side of the Panama Canal, and of- 
ficially ended our adventure-filled, three- 
year, test trip. 

And now we are busily engaged in as- 
sembling equipment and making plans for 
the next voyage, W'hieh wdll be into the 
heart of the unexplored Maya jungle area 
of Mexico and Guatemala. 
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DERfH lEGRS as Hunter Plummets 



into Pit! 




James Kij>V£LL 
Mt, Vsrnmt 




"With my homtd' Jcp, I had bagged seven ’possums and was heading back for 
bed/’ writes James KidwelL "1 was cutting through the yatd of an abandoned 
hi 1 [top bouse, when the hound gave a frightened yelp and lit out for home. 




'^J chuckledr for superstitious folks down our 
w'ay regard this as an ill omen. The neset moment, 
rotten timbers trashed under me^l was falling! 




e "I londfed at the bottom of an o[d welL It was 
impossible CO scale the walls, I retrieved my flash* 
light from the icy water. She still worked. 





"My only chonce was to keep shooting the beam 
upward, hoping that it would be seen and that the 
batteries would last. My luck was good— mo boys 
going home from town saw the strange flashes, and 
investigated. Those Tvercady^ 
jresh rJATET> batteries posi- 
tively saved my life, as 1 would 
have died of exposure, if help 
hadn't come, You’ve got to be 
In the predicament 1 w^as be- 
fore you really can appreciate 
the value of jr&sh batteries. 






extra 
ONC l-'l 
JATTfRl. 



national carbon company^ INC*, BO EAST 42ND STREET, NEW YORK, N, V. 

Unit aj Unl^it C^ir^idt umi ft*id C^rb^tt Cwporaitott 
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DO YOU 



WANT & titw bi^ints<3 
pT(;ifc«i9iAii of your omi, 
mth all the tm,d« you 
atteud to? TheJi become 
^fwt cdrcecttonist, and 
in few weetfl earn big income in sct^nco ftca, — not medical 
Dor chiropody — easy ttrins for home training, no further eatsitul 
neededr nci gooda tf> biiyi on ngeacy, E^itahlishcd 1S04^ i4darM3 

Stephetijion Laboratory^ 1 Back Bayt^o^ton^Mass^ 




Science — Maker of Champions 

fContinucd fram gage 

plete performance will approach perfec- 
tion> Motion -picture studies help correct 
an athlete^'s llttie fnannerisms that hold 
him back and help point out how the best 
performers make Iheir records. 

Cromwell knows that everyone is dif- 
ferent so he never changes a person's nat- 
ural style completely. Refining the natural 
style^ he finds, brings the best individual 
results whether it is in increasing the stride 
of a runnei't improving the balance and lift 
of a jumper or hurdler^ or in giving a 
strong finishing snap to a w'^eight thrower. 

Learning from his athletes as well as in- 
structing them, the coach a few years ago 
observed that one of his high-jump pupils 
preferred to roll over the bar face dowm 
instead of with his back to iL This led to 
the development of the stomach roll that 
some of the best jumpers use today as a 
way of keeping their center of gravity low 
while getting over the bar. 

Remarkable as is the present pole-vault 
record of fourteen feet eleven inches, held 
jointly by two of CromwelLs men, the sug- 
gestion is that if a vaulter can learn to 
snake his body over the bar the way a rope 
moves over a pulley even greater heights 
are going to be obtained. 

To be a good vaulter you should be tall 
and not too heavy, with long arms and 
tremendous strength in the upper body. 
You need the strength for the pull-up at 
the top of the vault to elevate your body a 
couple of feet or more above your grip on 
the pole. If Cromwell were your instructor 
you would spend a good part of your train- 
ing period on horizontal and parallel bars 
adjacent to the vaulting pit* Acrobatics 
and tumbling teach you to handle yourself 
in the air so that you can raise your body 
from the vaulting pole and wriggle over 
the crossbar with full control instead of 
doing it blindly* If you are of champion- 
ship caliber there will be a drop of about 
fifteen feet back to earth and you have to 
land without hurting yourself. 

Slight refinements in style and stroke 
are leading to new swimming records. 
Some pools are “faster’^' than others and 
water is sometimes faster than it is at oth- 
er times. New records are usually made in 
fast pools filled with fast water, A good 
pool has splashboards that eliminate the 




POPULAR MECHANICS ADVERTISING SECTION 



ll&A 



backwash, waves that are to slow a 
swimmer on the turns and it is likewise 
well lighted j allowing the swimmer to fol- 
low the lane lines painted on the bottom 
and thus swim a straight path. 

Slow water feels dead to a swimmer- 
Fast water is water that was well aerated 
on its way to the pool, that hasn't stood in 
the pool too long, and that hasn^t been 
churned up so much that the air bubbles 
are beaten out* Soft water usually permits 
faster swimming than hard w^ater and 
swimmers usually make their best time in 
water heated to between seventy -four and 
seventy -eight degrees* 

One frequent difficulty in sotting a new 
record of any kind is the psychological 
handicap of having to heat the old one* 
The longer a record has stood, the greater 
determination it seems to take to beat it* 
Frequently w'hen a record that has stood 
for years Is once beaten, a number of in- 
creasingly better marks are then made in 
a short period. Part of Cromweirs secret 
in turning out record breakers is the en- 
couragement he gives his athletes, address- 
ing each of them as ^‘champ’*^ to help give 
them the confidence they need* 

His teams have made a reputation for 
taking transcontinental train rides and 
then breaking records at opce instead of 
w'aiting to get over their staleness* The 
men donH get stale, Cromwell says, be- 
cause he gets them off the train for a walk 
at every stop, and he insists that they eat 
nothing but salad at lunch. At other hours 
they eat normal meals* 

Many coaches have sought for special 
foods that would stimulate an athlete to do 
better than his previous best, and recent 
experiments at Brooklyn’s Long Island 
College of Medicine suggest that ordinary 
gelatin may be the long -sought “pep*’ food. 
The energy output and endurance of six 
men w^ere doubled after they had been fed 
unflavored gelatin in glasses of chilled 
orange juice. 

Are present records the best that man 
can do? Not at all, Cromwell asserts. Rec- 
ords of every sort are going to continue to 
be broken as long as the enthusiasm of the 
human race survives. 



Cflnquiries as to makers of articles de- 
scribed in Popular Mechanics, wull be an- 
swered by our Bureau of Information upon 
receipt of return postage. 




Antarica's Challeitge To The 
World's Finest Cameras! 

Compare the scnjational new Uni* 
veX MercufJ^ with any $200 foreign 
speed-candid, In sim pILciiy ofoper^- 
tion . * . in perfarmanCe . * . in resuks! 
The amaiinf; new Mercury embodies 
every essential feature pf expensive 
foreign'inade candids, as well 
many new ones not found in any 
cattcid at any price! No wonder it's 
America'i /astest-se/itag camdidt 

ME^RY PHaTOFLASK UNIT for ni^ht 
action shots . * , Takes only two sec* 
onds to attach or detach^ Only SJ.95i 

FREE BOOREETt Why envy those who 
own expensive speed candids? Sec, 
the UniveX Mercury at your dealer's 
loday^ or send for free ii lust rated 
booklet* Dept. M*50» Universal 
Camera Corp*» New York City. 











l/lOOOth SECOND 

MERCURV 



120A 



POPULAR MECHANICS ADVERTISING SECTION 




SAVE REPAIR 
COSTS WITH P.W. 

Plastic Wood has 1001 uses in the 




/ 

Driving a Bullet on Wheels 

CCnnt inued from page 3S1> 

ishment in their one ride. Consider the 
weight they carry^ — seven tonSj more then 
a ton on each of six tires. Consider the 
centrifugal throwii with the wheels revolv- 
ing forty ' six times per second and the out- 
side of the tire traveling nearly 700 miles 
an hour. The headwind alone would cut 
the tires to pieces if not well shielded. 

One of the odd things about riding this 
bullet on wheels is the trouble I have in 
getting out of the seat at the end of the 
run. I am actually locked in by the heat! 
When I designed Thunderbolt I particu- 
larly stressed construction of the seat. I 
made certain I could see clearly and far. 
I wanted to fit snuglyi with all controls in 
easy reach. Although I am in the car only 
six minutes for the two-way run^ correct 
posture and physical comfort are essential 
to w-ard off fatigue — and that applies to 



home and workshop- Handles 



like putty; hardens quickly to per- 
manent wood* 

In cans or tubes 
at Paint j Hard- 
ware, 10^ Stores. 



PLASTIC WOOD 




3-IN-ONE QUIETS 
SMALL MOTORS 




Regular use of HEAVY BODY 
3'IN-ONE Oil will add to the life of 
Small electric motors. It lubricates 
and cleans, prevents rust and tar- 
nish. Shop equipment needs 

it At Hardware, Drug, Gro- 
cery, 10^ Stores*. Try it! 

AsJir tor 




a 



niL 






3-IN-ONE Oil 




VifW front bohind windshitld rttve 



you, too, when you are on a long automo- 
bile trip, Thunderbolt’s seat is built to fit 
my body exactly^ and it has pneumatic 
cushions, During the speed run the heat 
from the twenty -four cylinders causes my 
body and the pneumatic cushions to sw'ell 
until 1 am stuck fast, and at the finish 1 
must cool off before I can extricate myself. 

My instrument board is not like yours. 
I have no room for radio and cigar lighter 
— I haven’t even a speedometer. How can 
I tell when I hit 360 miles an hour? By 
the tachometer reading. Top reading on 
the dial is 4,000 revolutions per minute. At 
six miles a minute the revolution counter 
should show 3,450. Actually, the speed is 
a little more than estimated from the ta- 
chometer, because of tire expansion, an 
unkno'WTi quantity. 

One dial is a shift indicator. Because 
you cannot “back*shifl” to a lower gear 
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and because there is a long interval be- 
tween shiftsj I must have a dial to tell 
what gear I am In, 1 shift from first into 
second at seventy miles an hour and into 
third at 200 miles an hour. 

The other dials are oil-pressure and 
water- temperature gauges for each en^ 
gine; oil-temperature gauges, and pressure 
gauges for the mechanical brake oil line 
and for the air brakes. By air brakes I 
mean the two fins which are projected 
from each side of the car to increase wind 
resistance. 

It’s not easy to describe the sensation of 
traveling at six miles a minute. The time 
is too shoii to think of your own feelings. 
Probably if you had time to think, you^d 
be conscious of screaming engines and al- 
most suffocating heat, a sense of pressure 
in tlie enclosed cockpit, and ahead a white 
blur split by that black line on which your 
eyes are glued. 

Spectators have told me they scarcely 
see Thvmderbolt until the car is opposite 
tliem* There is a swift, dark blur, then a 
flashing broadside glimpse, and I am al- 
most out of sight again before the peak of 
the engine^s roar reaches the watchers a 
quai’ter mile or more from the course. 
Thunderbolt travels half as fast as sound. 

Six months before my attempts to set 
world speed records I go into trainings fol- 
lowing the rulea of an athlete gearing up 
for football or track. 1 refrain from alco- 
holics, cut doviTi on my smoking, and drink 
quantities of milk* I have acquired the 
faculty of relaxing at will, Sometimes in 
the late afternoon I lie down for a nap and 
in fifteen minutes am up , perfectly re - 
freshed* It would pay anyone to develop 
that ability to relax. Even a brief midday 
rest during a long automobile trip might 
prevent an accident caused by fatigue. 

The night before a record run I retire 
about seven oVlock and set the alarm for 
one. When it rings I huLstle, see that my 
crew has hot coffee, that each man is doing 
his task, and then make a final checkup on 
the car myself. The track has been scraped 
smooth with heavy iron rails and the black 
guide line checked with surveying instm- 
ments. 1 breakfast on hot cakes, a slice of 
bacon and coffee, don the helmet and 
fresh-air mask which is essential in the 
cockpit, and when all is ready I pull the 
sliding roof over my head and give the 
signal* Fm off for the racesl 



“I GET SORE 
WHEN YOU KISS ME” 

— snid the farmer’s daaghter 




^'GnYOtlRSElFABARBASOL 
FACIE" nail). W>11* 1 

iJidn'l rrnlisrt- how roush 
and briiiftly my iiiuil 
havF fi-h to lier u»lil 1 
tried IKarl>a«c>l. Boy* you 
m liou Id. fe<-l iH y frk i ti iiOH'* 

Clean as a pin untl 
i^iiiciolh UA silk. If ymi 
waul to make a hit with 
winzurn, 3 B^rbastol 
Face* 



THE TRAVELING MAN 

had liiA shaving 
IroulileA Ulltii he 
switched to Barlin* 
muI. h'oiiicAAy bru«]i 
to pack tyn train or 
plane. The ([uiek- 

NwcHitcHt hhaveii, 
loo — St'Is ycHir face 
in Mhupe tu meet 
the customer and 
leaved yotir nkliL 
like a iiliL 

iivu. 



FEEL THE IMPROVEMENT^ Try 

Ttarti&^iil fur ten day^. Noli! 
how much Amoolhrr, fresher 










ih 






your tekiii feelA— ^how much 
youjiger^loo'king* No har^k ir- 

ritaulH 111 BarhaAol ID hile and 
bum* even roughen the skin. 
UarbaAol ia a mmlern i-ream, 
co'ntaiiiing beneficial iugredi- 
eulR tliat ADothr the skin an well 
a» Kufleu the Ask your 

druggist for Barba bo I* Three 
eizea — 73^* BarhaAol 
BLade^-, 5 for J 
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Working Loth^novf in Modol A Quick Chanqo Gaar 
and Model B Standard CliiiiigO Gear with I»E>W*r 
OToan loeeL Model C without power crone feed. 
38 atlaclimebti for Mlg.^ Laboratoryj Repair Shop* 
OTHER SIZES? 9"^ 11 * IS^ 14^4^* HJ* Biid 10-Hl' awiTig, 
bed ItD^ba ^ ta mater dTjae and Causterahaft drive. 

SOUTH BEND LATHE WORKS 
S4S C, Madteen Semh Band, litd„ U, S. A. 

pnppf Write for CetaToff Ne. ahnw^nff 
■ Rabdi complete details of the nev 



Tjil'Ka 



■ 

I 

I 



South Bend Laths Worke 
64s 1. Madlnon St. 

South Bendf Ind*j U. S+ A, 

Send Catalog No. 46'B Free, Poatpaid 



Name 

AdHtHaL. 






City 


Stat« 







B££/V O/VA jffetOurMAT£lVP 



iriuucrB ar-u: tbiit miihinir turn 9 nas i^oflftEuLnE — uunte 
JWI Vionder ST yu\i wfte |J1 Ihf tlfflit dirertivit. 

AVJlh (.hfl Hull KtreiLtnUtK" Mna 
i’onkntLEH on ^'our 

ij no iiM'tl to e\-iN] Itrsilalc. Oh'rs 
OAiigfiLiiirfU or di rt'trt tm til nil tfnirl. 

Nej- more IchL hurhli urklnir 

worTj'L Onij 4 1 VciUr 

'iloiEcr. Tvro-pEcee m<Kl[>1 
tv?. lie Tor lUeraluje. 

HULL MFQ. CO., P. 0. Ben 248-D17, WAHHEN, OKtO 



EASY PROFITS IN PAINT SPRAYING 

Paint wnl]9, rolllnitn, Hr»nfi, firmlTure. teillatonH 
m^irhlnery fsHler. NTierl Ji H. P. hioior 
ll(] VoJL 6(1 Cfolo AO, c«bip!ete wfih 
Oun, 1& ft. htreo. WaiBhii on^ ^4 ibit, Carry any- 
Wiitre. rULLY (JC All ANTE liiJ. Only SMl .Jri 
r. e. b. C 7 tth?' 4 i#a. sc OepMlt. t ' 01 >. or 

i^EE YOUR 11EA1..ER. ClfCtdar FUKEh ticl 
eraired making money NOW E 4A4 || 

Neal Aulanialic Pumt ti. DbdI. PM'l HI Wnlfiitlniu Chteaitn 0 I iTtmoiaK 





W- 



lW7r?irDT9 d«<(cLTv;,] Bn. I iv.l!^"»?r;d lh> 

oriflutbr iii lliii^ ur'* h^. ntirt 

■■ ’=ac^cU’ ini hill.«i.'! l|i t"D-4 cr 

EhoHBiL L«jdjijmiii [v(i^=*<r «}i^l ?l<l. Ad' 

ju*U.bL^ LnJ] !-£^iDfi Kuc J /.T y *iir.. 
capi ef i36 tl’>3i £iuil li. ^rlilL 

C'nl im-pk oj I-'*- wiiKl. IdcnJ l^r w.I|li.|- 
hHJrowK, idiittinx t>iS. Tr-rnyJns -ihi liijipi-rnl. 
Cnrilil irtUlL^ ',|i;li U'crhav tual. rinlM^ f3!:!r| 
nrU, oF jit'Fii'c p^rt^lun unit [tmi: 

HAndU xpniB Itmth wHh th«n Ih* 
iJidaF. Mirnl »o 

■iBiliii 

■ngsacLK'FAN product^. cO. 

C13I-N C(ai4' Ak*mj«, CkfwlBfid. Ohio 



On the Bridge of a Superliner 

(Cpntinued from gage 

the return trip to Englanii, the time was 
three days twenty hmii^s and forty -two 
mirmtesj which established a new east^ 
bound record* I am told. 

Todays modern liner is no more com- 
pletely equipped for speed and passenger 
comfort than it is for safety. Aboard the 
“Queen MarJ^” no one can strike a match 
or even flick an automatic lighter in an 
unauthorized place without the ofRcer of 
the watch being immediately aware of it. 
This is because of the extraordinary" deli- 
cate fire detectors installed throughout the 
ship which give a signal on the bridge of 
the exact location of any uncontrolled 
flame. All staterooms and spaces not under 
constant supervision of the personnel are 
equipped with the latest automatic sprin- 
kling devices. Fireproof compartments oc- 
cur throughout the ship while all vertical 
lines of communication* such as stairs and 
elevators, are enclosed in fire-resisting 
materials with fire doors at every deck 
landing to (eliminate drafts* In the public 
rooms and certain other spaces there are 
thermostatic devices ’which automatically 
sound an alarm when the temperature of 
the protected area rises above normal. In 
addition there are manual stations 
throughout the vessel whereby anyone 
seeing a fire can immediately signal the 
location of the fire to the fire-control sta- 
tions. If a fire were discovered, the officer 
on watch would press a button to flood the 
scene with extinguishing gases* Hydrants, 
portable extinguishers, self-contained 
breathing apparatus, smoke helmets and 
asbestos suits also contribute to the com- 
prehensive plans for virtually eliminating 
the hazard of a fire at sea^ 

Among the features making for greater 
safety of the ship are the double bottom 
and two hulls which run for a height of 
about forty feet, with more than enough 
room for a man to walk upright between 
the inner and outer skins* The double bot- 
tom runs the full length of the ship and 
contains seventy main compartments, 
while the principal engine room subdivi- 
sions are effected by eighteen transverse 
watertight bulkheads. 

Ships-within-a-ship might well describe 
our lifeboat fleet* the largest ever carried 
by an Atlantic liner* There are tw^enty- 
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tour massive all-steel, imsmkable'' boats, 
twenty-two of which are thirty-six feet 
longf each big enough to accommodate 145 
persons — a greater number than the entire 
complement of 115 passengers carried by 
the first Cunard liner, the “Brittania/" in 
1840. These boats are driven by powerful 
Diesel engines, capable of a speed, of six 
knots, and two carry an up-to-date radio 
unit. Special engine heating circuits are 
provided at the davits so that the boats 
can be lowered fully loaded with their en-^ 
gines running in the coldest weather, un- 
der the control of a single man. Each boat, 
upon touching the water, is automatically 
released from the ship* 

^‘Man overboard” is a rare alarm on the 
big liners, but we are ready for that sort 
of emergency* Automatic life preservers, 
located at frequent intervals along the 
ship’s rail, can be thro’WtTi into the sea by 
pressing a button. Other safety devices 
include four sirens which can be heard ten 
miles — assurance against collision in fog 
— automatic devices for sounding the depth 
at any time, an automatic pilot which 
keeps the ship on the set course* a radio 
direction finder, powerful searchlight pro- 
jectors, submarine signaling apparatus and 
powerful radio equipment for receiving 
weather repoi’ts, warnings from othei' ves- 
sels of derelicts or submerged wreckage 
and reports from the iceberg patrol. 

So elaborate is the radio installation that 
the vessel literally is a floating broadcast- 
ing station. Thii^ty-two different radio 
wave lengths are used to link the ship at 
sea with all the world, Tliere are nine sep- 
arate antenna systems and a permanent 
watch on the 600 -meter wave is main- 
tained* Ship-to-shore radio -telephone 
service is provided either at telephone 
booths located in various parts of the liner 
or connected to any of the 500 staterooms 
on the ship’s telephone system* For broad- 
casting a concert or speech, four transmit- 
ters send out signals which may be picked 
up and rcbroadcast by American and Brit- 
ish stations. Each of the ship’s operators 
in the receiving station has in front of him 
a dial similar to those on the dial tele- 
phone. By operation of this dial he is able 
to start or stop a transmitter 350 feet away, 
increase or decrease its power as required 
or change to any required wave length. 
Each of these operations takes only a few 

fCantbued to ]£4A> 




IFONLY THOUSANDS OF 

SKINNy MEN KNEW 

THIS SIMPLE SECRET 



] 



frii 

f>rq^>jai’<an4if 

itjiMiaiA 



10 TO 25 LBS., NEW PEP 
GAINED QUICK WITH 
IRONIZED YEAST TABLETS 

I T used to tie thought that tnanv people were Just 
naturally sklmir. puny mifl uervoua. But twlar 
that idea has br.en proved uiiti uc in great d umbers of 
cases* Thousands of thtn. tirt-d, rundmrn people have 
gained new natural Ij' ptXKl-Iookinp pounds* normal 
liealth and pep. new friends atul enjoymuut In life — 
v\ itli the aid of the \'ltfnnln 15 :uid iron In these amaa- 
uiff little Ironized Yeast tablets. 

Why SO many build up quick 

Toii sfR flrlfptlfttl ha™ di!?Dnverfid tlmt tCKJaf tnnnj proptd are 
enitpriTi'icItt, ruPLpJowti. oft in tiwwt btuI ILttel-jr. ulmiih- bemtmF thw 
J rm t ficS Humr-lL'nt Vitamin B aiinl in.'in frmn ttu'Lr rtlilr fowL 
nHlnrult t'h(?u(fh of tu'O ritflt JiUtKtances j'on maj- lack ftplKtlEu 
and nfrt m-i Uif jnCif<L iKwij'bLLihlmi; (.wid out u-f U tiiit jou 

you jset thPB^ Mftci p^ksIniT In the^a sc1i'n(lflL‘a]l]F 

pn.dui rprl. LltCo Irouixud VViisl tflljlel'ir TIiaE'is the 

b«i;n't ci| Ftif livitli thitlr ai’l rhmi!.and>: fif nii'n ftful frumen liari* nut 
nri III to I'S uuuorl), irf niufli^nDt-itcil, naiurniJ^' ■itrsptii'e i(iir»li— • 
JinlUi-i'l tiMnual h^^^lth ami tu'p. TnHjnmE Uitich more puiiular auJ 
souyut-iiatur — In jltsl A fL-W tVCAiksl 

Make this money-back test 

firt TrunlliNi Yeasl; froill TOUr dmppist tctdflj-, If fflth (he 

first pattiffr jrm 0fin*l eat hcSt,T and FliEl, Ih’ttr'r. utifi muiii Wiotc 
sirrtiFttL ajid ik'p— If j-nu"ie not nnn'Lnr’t'd tUnt TnintEt-d Yeajit will 
[ilSe yma llie ocU" itOmialLy attraetlri* pounrlv, new ftierfqi' ivuH Hfa 

you'Tc luxierci rw* (tiB iirico or iitiir urst packB&u jArMuptJy refitiiiit>a 

hi' Him Ij-oiiiwil Ycat*t C'o.* Qa. 

Put hist -nnifr wamLli^F Utie to the etlCCesa of IrunTzi^i] Tea.'^t* 
cht'an. inferior Auihiiliutfa lia™ ntniin; ut^. Of cfnirM> inforior 
do ant gJW tFic same So aliiTa^'a iiiaint on eudU- 

Ino Iriffliitid Yuikit. Ltmk for stdluliL'd uQ cacli tublut. 

Special offer! 

Tn .Ntflrt lliniiifiTtds hulTcilnff Urr thpir hpalth rlcM away, Tre 
this stH'riat olp'r. I’Urelniia a packaCi^ of Irnnlznl WamI'. laOlel-H at 
CTU'Vf rut nt[t the Sr a! tih I lie hni ^nrl malt k tn 11-'^ wlllt a cLIppSiis 
of tUK pataeropli. AVn will m'h 4 yYiu a fii^rliifUlni; hfwif on 
“FaclH. Ahruit Tour lUifly.'" IJum-pnilipr. rc.Nutts ■Hrilh tho first pack- 
aj-iH-— or mnna^" rfhimtiHt. At all Irnnlaatt Ytast Cu.. Inc,, 

Di^pL 5511. AtlftUta, Ga. 

TUNE IN ON JOHN I* ANTHONY’S GOOD WILL HOUR. 

iSeij yout iMuii new'b|HLper for exact tluie and SLatkm. 
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You see radiators boiling everywhere you 
go. Dun*t let this happen to you. Keep 
rust and scale flushed out of your cooling 
system. Do it yourself with Sani-Flush. It 
costs only 10c {25c for the largest trucks 
and tractors). Do it regularly— at least 
twice a year. 

Just pour Sani-Flush in the radiator 
(directions an the can). Drain^ Flush* 
ReHll with clean water. That’s all there 
IS to it! Water circulates freely. Your tar 
runs cooler. More powder. Better mileage. 
And no unnecessary repair bills. Maybe 
you*d rather ask your garage or service 
station to do the job for you* Insist on 
Sani- Flush. It cannot injure motor or fit* 
tings. You’D find Sani-Flush in most bath- 
rooms for cleaning toilets. Sold by gro- 
cery, drug, hardware, and five- and -ten-cent 
stores. 25o and 10c sizes. The Hygienk 
Products Company, Canton, Ohio. 




With this practical machine atn} atlji jwti cun rjp all fleTS 
Plt'l belt tiork hoiira finKtcr IhC llW ftHil (rf |jrr Jiy. MFtny 

unii4 pitniy for I'hC' F1rj;( irn.LkH-ua'Lly eaiy t'<^ Inaiiulc 

ami Di:ii-raE.e. Hafe. llumlfpdq cil uncra. Buy dir*ct iti 

low fai'bnry -prlc^, Tu-Ci irlJtl — uHtAiclIon tfuSHbElteef]. WrjC'lt 

r«r calorru]* fnet 

PIONEER MFC. CO. Depl. V-M W«sl MKt. Wii. 
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seconds to complete, while n system of in- 
dicators keeps the operators informed of 
the conditions under which the transmit- 
ters are functioning. The whole system is 
duplicated to guard against possible break-- 
down, In the possibility of grave emei"- 
gency, under which generating plants for 
the radio system might he put out of ac- 
tion, a complete generating station, oper- 
ated entirely from the ship’s emergency 
lighting supply is available and, as a third 
alternative, power from storage batteries 
can be used* 

Air conditioning, a floating gallery of the 
fine arts, all-electric kitchens, a *‘dog ho- 
tel,” therapeutic baths, special movies for 
children, two interior swimming pools, 
twenty-one elevators, a 600-foot sport.s 
deck, a shopping center containing a smart 
haberdashery and clothing shop, a cigar 
store, telephone booths, a restaurant 160 
feet long and 113 feet wide — these are some 
of the features that our passengers and 
visitors find amazing. In the kitchens, wo 
have a “Mechanical Molly,” an automatic 
maid-of-all work that can wash, rinse, 
polish and sterilize thousands of dishes in 
an hour, without cracking even the most 
delicate china. Electricity operates ma- 
chines to slice bacon and bread, to toast 
bread, to make coffee, to burnish silver, to 
measure tea, to mix dough, to break ice* to 
cut butter, to press ducks* to clarify fat* to 
cut foods and to do numerous other 
kitchen tasks* 

The great electrical system includes 
30,0{)0 electric lamps, ample to supply a 
toum of 100 ,000 inhabitants. 

With accommodation.'; for 2,000 passen- 
gers, the “Queen Mary" carries about 1,500 
on each of more than forty crossings of the 
Atlantic in a year. There are 1,132 in the 
crew now\ but the number varies accord- 
ing to the number of passengers aboard. 
At times our crew has numbered 1,250. 

Thus the modem superliner is manned, 
as well as equipped, to provide safety, 
service and speed on the high seas. 



COur Bureau of Information keeps on file 
the names and addresses of makers of, and 
dealers in, all devices described in the 
pages of Popular Mechanics Magazine* We 
are glad to furnish this information to 
our readers upon request, accompanied by 
stamped, self-addressed envelope* 




^tOi.T TgK! iO 

COOL IT EVtK HA^ THO$^ 
TENKR'^KIW^CH SOWtfVSES 
THt cue SMlir*K» FOR. 
ACHANOe] 

/ nti'EM ABOUT 

THt BftU£MLE£$1tKH 

i7^Af*ONEy| 



i NEVER HEAPO A 6UY RAVE 
SO! YOUll^ SURE SOU> ON 
UETEPINE SHAVtHC CREAM 

/ vou &rr|nuTiimE 
20^REE fWVt £Utfl£ 

wu Mirgn ufe! 



WHAT LATHEAj EVER A USEO 
QLAOE WPt& MIV WIPV BEARD 
AWAY HOWARD' THERE ARE 
24 QTS. OF UTHER IH THE 
RtCHJtAa TUflE- 

/ SEEM5TOWEV4U 
ASwEli.QlKtSMMl 
h iH^HffSsiUT^rE 



TWO weEk;3 later 



L.afnbert PhnrmacRl Co.. Dept St, LquU, Mo. Pi ease send me free and postpaid your lar^c Earn- 
pie tube of □ Listerine Shaviog^ Cteann; □ LiaterineBirushEeie Cfeain+ (Check whichever ia desired.) 



WRITE TO 



ISti pAgti packed i^Uh laluei. Every- 
duns in. ridio— rrceivei-i— 

pijrtablea to phono,Combinaiion»H 

B^iild.it-YeurvrJf Kiti^ ''ham" equip- 
mcnt* Sound tyjlenu. Special new 
CAnicra icfti-on. Everything at lliri^ty 
money-saviTig pnccS. Send al once for 



ORDER FROM THIS LIST 
OF BASS GUARANTEED 
USED CAMERA BARGAINS 

• V.P. Vlctrlu; cmiini] 

adopter. L'. Yi. Ti'-lmiT ]■’ : h5 Icn- 5(4.50 

s V- P. Mekine! f.p. ttt.la£»liT, l-':3 



LAFAYiTTE RADIO CORP.. 1PS^J SIXTH AVE., HEW TOSK 



MAN IN EACH TOWN 

^bTo Plate Auto Parts 



t'.^pur 



i-iliijU'T. ■ ■— - 

• 3';d3^j CiWl Psekft Ten as; 1 in; mar J'rt.n k- 

him. :, Eilar'i L.-iap^u-r. - 'Ibl. „ 

Wrjfe fpr Boss Bd^oia/n^r^ 

BASS CAMERA COMPANY 

17? Ur. Uadiinn fit. D[^pE. P 



ReSectora, BicyeJefi, Fixtnrfm, Mirrors, by late nibthod. 
Simpli; plan uf mmTHifftuturiiijj at hnjhit etart^* vim TN 
GOOD PAYING BUSINE.SH. Write trxifty for FREE 
particulnra aud proofa. 

. „ GUNMETAL CO. „ , 

Ave* M Decatur# Ilf. 



BETTER RESULTS 
WITH GLUE’* 



BOAT BLUEPRINTS 



HTut flltl UFA PBTWT patieTni. Wlll.1 
HileckiDD: — 

bKli ^ireArqll^td' Lmr ptirf*- 
!□« Chilian] [At illiwtnalDdi [».tBtDs. 

Clnslaitd Boat BlueprIntCo, 
SlaiaaA A-^ CI*k*|*Ft4, Oh4« 



SiPlld posjt «Lfd fl>P btwfelC^tT Rt> 

eulta wMli Ciiuo/' containing many u.'^i'fuL 
hintfl about mojiding, model making and 
home TO i>rksbop jobs. Addreswi Met orTnick 
>«. Co.# 4 02 Light St.# Baltimore, Md. 

'fyat hardware, drug and lOc stores; 
y also in cans from to X gallon 



rint ITour Own 

Carda. HLaduJiGfy, clreuluj^, uif 3 i iobsla advarliKtnK, etc, 
Save HLGiacy. PrInI lor OUHni Bfs ProATx; oiuif miE* 
huL Vi’llJ 44 - RaihkI Prmtuc like Int. Jimur outfit 

tUL Emvior -niitn t« SIT *114 I# hr Ui« citkloi itnrii iH dtUilu. 

KEUEV PB«S«. r-W# HEmOCH. COMHj 



Encloficdr PtoB 1 

Sell 'Oiling^ Boiler^ Bearing 

Clieapc-Sl riilj.ilil4! ].umcr Uft or T.i4jiiiry. 

kBCf all fut4fi fut [luiuiUntt. ^HinlnKl, i;tc. |!i.'-jiil 

rnrlim for the maiwi. 5'uil Inf.lA'tl ' ft 

It — Leu C.D Bull h- C4tli— 'Tern1.(~'Cf<lltaR. FHEE 

WtTTE ENGINE WORKS 

1T4£ Oahland A^s, KANSAS CITVh. MO, 



GERSTNER TOOL CHESTS 

The ebalLV 4:f better itieeliAhlM. 

Fffft l'ilt4|[04[. 

GERSTNER TOOL CHESTS 
43S CalMmbip St 



Payton^ Oh|p 



I Lfc R, 2,5c /or ihu Book Today 

W B^nUTiaJLv IVtn|«iJ Bii.j tlloiti'iit^! Tr«J]#e Jd*. 
(iIbM E>Jc.ril CubU.:j| itin-'m Aii#am« Uni n| , 

Siu.*iptBial luicBI. l^V«r.VLbblE / 

itmlv iiSr todljd Kbit^ru-llnii i^t^Ltrilv [’Tu-iri^b^t / 

LiPeLV CO. Bd-t IM-* WAU$AU.VYIfi. / 



SALE CATALOG— FREE 

Ve;irly 20n anil yja^e of 

llpaieirs. Iiitnj!i 3'’urii.H'r t- 4iL 

F.Vt'TtiliV E'ltk'KS:, 

Ter lilt tVrIM tDiley f"r Fltl'kl 
I'AT.Vf/OO, New siylc-. TuMi' fi'ii- 
( u rri — 3 I - 1 KHir s h I imn'iile . 
KnldifiiiriMi Stove A FurnBcfi Ce., 
39 f flwlieelrr Aveoue 
MalamBtoa M|fh(oai 

CIVE-r 1.400.000 Sdtlifl«-d Uatm 
39 Y'T'.ar^ in 



TfneJirn Cwbm Crurter 

Tli< TnBir tbit b«i *Tttrrl h'lif . Cl»«> ^ ft>iori<V, 
RirW ta buid ia nrj ■!<[* ''■tn nr HmplIRwl *nl 
l-aiti^Qlinni — I-ric4 il.H. Ttoib dj>Uir bill lod-iT Vr 

JIM DANDY m-A WAUSAU, WIS 



WE WANT CAPABLE MEN 

iWK JAtesaa^g Id beiMKino DlatrLet lluaerrlBOT^ aver eieUmke 
_■ dialrlieLs In tlh 9 dltulhullon of [he NEW, 

KEYLESS, 9 NAP-UF ELECTRIC GAS TANK 
LOCK FOR CARS. Rnclrtly nnr dLelrUiLllinE 
^Tyai.v>£JRr plan nieellne with tvmndfrhil supcfis-a. 

-*LET US PROVE IT” 

SNAP-UP CAS CAP 00. PEPT. D, ASHLAND, KY# 



VtfrTtir for 
FRL£ CATALOG 



FOR HIS 
BOOK OF 
BARGAINS 



BUItPEIK- BUYERS- OW-«IFB< 



BUILD IT YOURSELF 



"AKalaraazQQ 

Direct toTfcu" 
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Sjr pn&lagu 2 f\t 

An entirely new type ifas^ixjwL-i-ed nn](it.‘l that cEin. he hnilt 
in n canple eveitiiJsfs. HoMow-eurvcd and iiiiEehed lA^Tcijnif 
Edee, ruetioti of fusel ekid rnountin^ thnt 

tA.1cea ary motor. Hljjh aBpect rattc^ steep rliinhirt]; fibil'ty 
and oxtremely fifii Klidepi make thin mnde) ideal f^r 
test puTposeP!, Spee. ruldver wheeta. Two Hiies 
MANItER C ft. span+ for motnrgt CAl.lKT 



(J3.9S) &lVi' 



A ^tulck, (tnrt-grJp- 
nioifj IraneDureni, wd*- 
terprcKif ceincuL for 
ill>>kl huMdinif and 
e^ncriLl Ibou^ehal 



ElTBn for %" motorB^ Se* catalojj for other 
j.^nS'pnwei'ed mode to — wnrU's eh am* 

Idon QUAKER FLASH f4,!»5 : 
FLYING QUAKER 4ft" 

CARDINAL t3.05 end PIPER 
CUfJ, When ot^erifiu Ijy 

mail, ineiude 20c fur poetai^e. 
Send He for new lOC-mRe eataloK' 
Rhowini? Fenrefl of (faB-roweLefl. 
ruhbcivpaweaed anti scale model 
R [ rpta pcEi , nlso model «h Ips 
nnd irO-Cauire rcbtlroad 
ofiuipJTient and s^opplka. ' 



MEGOMTS 

KWIH-Dtl 

CEMEIfT 



ruhe^rieancl IQr. Larji-^ 
£3 £li in iHQLLEca aatl 
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BRIMOS OLD FRIiNDS 




<m DUCO CEMENT 



TOGETHER 



V^Holda permanently on rhdna, 
wnody me1a(,1raThertPO' 
pier, fabriu.T'Einipi.rriltr flc-lC.- 
jbte, waterproof— uni affected 
by heat. Dries quickly. 
JdepI for rnadel makini 
UBi well as formeoding. 



10c For 16 PLANS 



4 + . Step-by-Btep InBtrtJctiOila; 

for building 16 u^&eful indoor 
add outdoor articlcE. A good guide for both beginncis 
and ffiperta. Wi%te for the Stanley Plan Book. Only iGc. 
CTAM1 FV TAA1 Q Division of The Stanley WorkB, 
O I HOLE! IUVL4 lOS Elm St., New Britain. Coon. 
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P^ys Eip to %1 or St an Hour \n 

/I rOUV AulantBllc Flow Tiler Air;: 
rtr^ij^r Pad bBivl Letter 

(Iken Ihr tbefl'L hund fl.1er. C^hli bunbn*M;<, 
lio CAnVBAtLSbf. m ryeAIrutn. 'No 'P^- 
lierlL'nre T>3u1s P. W4u1iiiwicb. 

Ohio, FBVB, "I haifv Al«] 764 eaw9 in 
epare Ume find have paeinwt in 

mriJentEr norh due dln^ly tip- my aa-M' 

mlnsr roFuacte.'* mhicI coopuu F-nr 
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FOLEY MFa'cb" 
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Battling the Green Horde 

fConlinlJed frbm page 409 ) 

Bacteriological warfare may be still in 
the future as far as battles between human 
armies go, but in the endless war against 
the green horde, it is already in use. Four 
types of bacteria, all deadly to grasshop- 
pers but harmless to men and animals, are 
used* These four strains of bacteria are 
combined in one inoculation* By .thus sub- 
jecting the grasshopper to multiple infec- 
tions, death is made absolutely certain, 

Eight days are needed to prepare the 
cultures. "When the bacteria are first in- 
jected into laboratory grasshoppers, it 
takes three days for death to occur, By 
taking cultures of bacteria from the dead 
grasshoppers and reinjecting them into 
others, the period until death is shortened 
to thirty-six hours* 

The chain of inoculation is carried on 
until the death, period is cut to eight hours. 
Here the bacteria reach their greatest 
strength. A test tube of each of the four 
types is thrown into a vat and a sugar so^ 
lution added* The edges of fields in the 
'hoppers path are then sprayed with the 
mixture. 

When the grasshoppers touch the mix- 
ture, they clean their antennae by mnning 
them, across their mouths. By so doing 
they infect themselves with the bacteria* 
In turn the doomed ’hoppers infect others* 

Often when minutes are precious or the 
supply of bran and bacteria runs low, the 
high command may order the last des- 
perate method of defense: 

’'Bum the fields!” 

Carrying flame throwers such as are 
used in forest-fire fighting, the men sur- 
round a field and trap the 'hoppers within 
walls of fire* 

Perhaps the most desperate time in a 
grasshopper war is during the hours be- 
fore the 'hoppers lose their seventh and 
last skin, and are ready to fiy* Once they 
have taken wing, they can jump defense 
lines and attack from the rear» 

There is no mercy in this battle, for it is 
one engagement in the final bitter w^ar be- 
tween men and insects* Many famous sci- 
entists have wondered which side would 
be the ultimate victor. The men who fight 
the green horde do not think of such 
things. They only fight with all that hu- 
man science and ingenuity can offer. 
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They Fly Without Wings 

(Continued from page 405) 

be serious, if not fatal. Hence performers 
watch their rigging constantly for signs of 
this failure of metal. If the metal is paint- 
ed, they scrape it off period icallyt to detect 
possible signs of crystallization. If there is 
any suspicion that the metal is going to 
pieces, the part is replaced immediately. 

There is one bit of routine that some 
member of every act does, just before its 
turn comes on the show’s program. That 
member inspects the rigging. Perhaps a 




Bifhty-tii/B foot teap into tpaCB (v d befouJ 
by a member of the **Aeriat 



worker has pulled a rope a little too tight, 
or not quite tight enough. Maybe there is 
an adjustment that is a trifle off, but 
enough to endanger the members of the act. 

Aerial acts are popular all over the 
world, and the better ones find it easy to 
travel the seven seas, A season in Europe, 
perhaps a run of fifty- two or 104 weeks in 
Australia — trips to the Orient, to South 
America, to every place where people will 
pay for a thrill, are possible for the head- 
liners, But to reach that point, any per- 
former must be willing to risk his life 
twice a day. It’s nice work if you can do it. 



CPopular Mechanics Magazine can furnish 
the name and address of the maker of, or 
dealer in, any article described in its pages. 
If you wish this information, write to the 
Bureau of Information, inclosing a stamped, 
self-addressed envelope. 




T ] 




Steppinje ^ pJip* at m 



HIS man knows that Smooth-On is 
simple to apply, makes dependable 
repairs, costs very little, and puts the 
defective part back into trouble-free 
service in a hurry. 

Usually a leaky pipe joint or connec- 
tion can be sealed with Smooth -On with- 
0 u t disassemblings, 
and in the case of a 
ci^acked boiler sec- 
tion, tank puncture 
or similar emergency, 
a quick, cheap and 
permanent Smooth - On 
repair makes a mere 
Incident out of what 
might otherwise he a 
catastrophe. 

Smooth-Ort holds in any metal, against gas, 
steam or w'ater pressure and is not impaired by 
vibration or extreme temperature change. It 
restores perfect tightness also at stripped or 
loosened screws, bolts and nuts. Seeing- is be- 
lieving. Make any fair test, and you will be 
convinced* 

To assist in deteiTnining correct application 
and getting good results, w-e have issued the 
SMOOTH-OK HANDBOOK, which explains all 
Smooth-On compiositionB and their uses, and 
contains simple instructions and working dia- 
grams for stopping leakage and tightening 
loo.se parts under all sorts of 
conditions. This booklet should 
be consulted whenever the re* 
pair procedure is in doubt. 
Having a small supply of 
Smooth- On ready for an emer- 
gency is also a wise precaution* 



HOHt -i^Airro 
Repairs 




Li, 'ii 



WITO 

SMOOTH-ON 



ZJhjjt Smeoth-On irt 7-oz.). 
or J or 5-16. can from 
your hardware or 

fro7n us. 



Writ* fpr SMOOT(I-ON MFC, CO., 

FREE BOOK a™.. 
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♦ When you stay at J| iolel Cleveland your red- 
Ciip tsikes you from train to hotd lobbv in a 
moment^ without going out-of-doors. No tiitu: 
wasted, no dlscomforc, no layi furf. 

.■\nd at Hotel Cle\ eland, all the etty is at \our 
doorstep. All fne buildings of the Terminal 
development under the san^c roof; stores and 
office buildings to the ea^t; government build- 
ings north; wholesale district vtcst; indvistrial 
plants south* And comfort, friendtiness, \^■el- 
comc, at hame — in ynur gaid. all about \o\i in 






ITEAL ENGIKE VALUE 

OvltT.OW GHQ Gna Kits 

w^re pniM St 0 -?et 10*000 

sold iMt Now is your ehanoo 
to buy the Navr Improved kit Icif 
4^.(XP. Ab«<olutpJy romplctu with eoil, 
pltifl, eti. Fn>r boflts. pbnw, cte. All 
purl A f'tjurantA^. Send only 
^AipjfVfl Eijtrem f’iiUfcl forhalafuv sameticu. j^rnd 
Jr /or Aric IS-pa/je iiita. DEALERS WJtITL 

All parla flnlahMl* OrI^ ■ aenwilrivisr nndtd. 1 5 H.P, 
Avaraqi aKicrnblv tirini 3d mlnut«i. 

GMQ MOTORS* 854B Eait 149 St., Nnv Yortv, N. V* 



BUnM VOMR MAME OM -TOOi-M 



arkocraf 

PROTECT VI>URT0Oi$rll<HH THEFT 

Wnta leJ^irkitr uv iiube eif dMhfJi ib« 

■n >1 loalfe -ilid itillf lilUA-bla, ^ m.Tvr 

Ilka- wriUiic cm s*-V^ ** 1 ^ 44 - nt tmcil. 

ComRl«t* Oirtflt :^ 3 .|ta-~P|E*iM 

liit#i-*Pl,EiiE' tllmErAteit ekrcuUE Cr««. WtH« fEirf>r. 

Ajapla 



^ FREE TRAILER BfJiLDERS’ GUIDE 
AND CATALOG-NEW 1339 EDITION 

WORLD'S Di^T LIME OF TNAILER AXLfl 

HITCHES. AND P.AfltS — I Houmi tfJlk|i'T 

u.ivkini, ■ IIIH- i.i-M'- ..I 'ii* '.ric, WUJT£ TODAV 
eeiL iHiH nti.n CATAi.tHj. 

j hammer BLOW TOOL COMPANY. &em WimJu.'Aii. 



NEURITIS 



Relieve Pam 
in Few Mimrfes 



To relieve the torturing pain of tfeuritia. Rheum Atism, 
Meural^^ or Lumbago in a lew tnlmltes» got NURlTO, the 
fine fprmul^L. used by thousands. No optates. DoCa the work 
Quickly — TnuBl reHeve cruel yaln to your saiisfactlon in a few 
minutes — or >'our money baok. Don't euffer. Don't delay. Ask 
y our dniggi st today f or tru SC worth y XU R ITOon tMejjuaraiiiee. 
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Button Railroading 



(Continued from page 3311 



right of way in mountain regiorua so that a 
rock fall on the tracks would break the 
circuit and Hash red lights. Flood detectors 
warn of danger on rivei'side lailroads. 
Bridges on the Southern Pacific are pro- 
tected by indicators that give warning if 
girders, piers f spans or abutments arc out 
of alinement. Defective brakes or other 
equipment dragging from cars on some 
roads set a signal against the train. 

Phantom pilots stand beside the motor- 
men on the interurban trains operating 
aci'oss the San Francisco-Oakland bay 
bridge* Here is one of the busiest lines in 
the world, trains operating seconds apart 
in fog and storm and darkness. The human 
engineer might make a tragic mistake— 
but the phantom pilot is there to stop him. 

Directly in front of the engineer is a 
panel with five disks. One is marked “NS,” 
indicating the train is outside the control 
area. The other four show the speeds at 
which he must operate: 35, 25, 17 and 11. 
This means miles per hour, and really 
means it; if the train exceeds the speed 
shown in the panel lighted at the moment, 
the engineer is first warned, then stopped. 
If "^25” is indicated and the train strikes 
twenty-six, a whistle blows in the cab. 
Should the engineer fail to heed the warn- 
ing the brakes are applied automatically. 

The speed indicator disks are governed 
by the train ahead* The tracks are divided 
into sections of about 500 feet, each sec- 
tion insulated from the other. Alternating 
current in these tracks is interrupted a 
certain number of times per minute ac- 
cording to track conditions ahead* and the 
impulses are picked up by the motor car 
and operate the cab signal lights. One 
train cannot approach within braking dis- 
tance of another without getting a “slow 
down” warning. 

Another modem feature of the bridge 
railway Is the disappearance of the tradi- 
lional battery' of steel swdtch levers. In- 
stead, routes are lined up by push buttons 
akin to the interlocking systems of metro- 
politan railway terminals and to the cen- 
tralized traffic control. 

At each end of the bridge is a control 
tow^er. In front of its operator is an illu- 
minated route map showing the position 
of every train. When a train leaves San 
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Franc iscOj the operator presses two but- 
tons marking the entrance and exit of the 
train through the San Francisco yards; 
automatically the switches and signals be- 



tween those two buttons line themselves 
up. If the normal route happens to be oc- 
cupied, the electric panel thinks for Itself 
and lines up the best alternate route. At 
the same time the operator over at Oak- 
land observes the routing on his control 
board. 



Through the first hundred years of rail- 
roading, brakemen clinging to the ladder 
on the caboose or striding along the cat- 
walk atop a boxcar have wigvi7agged sig- 
nals to the engineer with waving arms and 
swinging lanterns. Now that picturesque 
phase of railroading may be entering its 
twilight. The cab-to-caboose telephone is 
in its infancy* but it is here. In fact, the 
day may not be distant when you will pick 
up a telephone in tho lounge car of your 
streamline train, talk to the telephone ex- 
change in the nearest city and be connect- 
ed with your own home. 



When the engineer in the cab of his 
freight locomotive picks up the receiver 
and hears an order from the conductor in 
the caboose 100 cars back of him, the voice 
is not coming in by ordinary short-wave 
radio broadcast. It travels through the 
rail. Both engine and caboose carry trans- 
mitter and receiver. The impulses are 
transmitted to the steel rails, travel as far 
as ten miles in either direction by caiTier 
current. Out of sight around a long curve, 
hidden in dense fog or cloud of steam, the 
engineer no longer is dependent on the 
swinging lantern for his signals. The engi- 
neer of the westbound freight can tele- 
phone the crew of an eastbound train, 
%vam them of a hotbox or dragging brake 
rods. By laying wires connecting the rail 
with the dispatcher's line and way stations, 
train crews could talk at any time with the 
dispatcher or the station agent* receive 
their train orders and advice about freight 
pickups along the road. A wire from the 
rail to the way station could make the con- 
nection for telephone calls into the Bell 
system. One railroad is considering the 
use of cab telephones on long freights 
where a helper locomotive is at the middle 
of the train. If both locomotives fail to 
start at once, there is danger of pulling the 
train apart* With the telephone in both 

(Continued! to pajt 130A) 





well^composeJ picture every 
t/me you eUcte the shutter 

T £T a Rollei camera e^bew you how easy It 19 to 
^ make pictures you will he proud to show your 
iriends and enter in exhibits or contests. With a 
Rollei, you see each picture in actual size he/ore 
you maAe if* You get 12 negatives in the practi'^ 
calf popular ^ size on a roll oI standard 
120 (orB 2 ) film. They're sharp 
enough to enlarge to ony size. 
But even inexpensive contact 
prints are large enough for the 
album. 

Ask your dealer to show you 
genuine Rolleiflex and Kollei* 
cord cameraSi. There are 5 ditf* 
erent mode la reasonably priced 
from $57.50 up, 

Jff yenr deoJer cannot supply you 
wilvi Jjfercrturo and full intoimaiion, 
63 




eUDA INBOARD ENGINES 
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MI1» Par Gntl(in--3S Mllei Per H«ur 

c**t CJTI nn AlJTO.fi'LIlIK. imd O » Itl- 

('litKrii^l VO trb| 3 B., Lu Biid from bllakiiiMiKr dti 
(I d iVf rl m. ti> STtural* etc. Hide wim tb* 
ijtnuiu>r Iruulile-frtV'. ([rpw-ridJi]]! ^ CL'SIIM.^N 
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THE CUSHMAN MOTOR WORKS 
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Ul^rdu^ wiiJi DniJy ji firiEDr rtL^k. UIsLI A. 
Adda. aulitr^FtP. muUltiHWI. dl\'Ld«&. ToTftL CiKT 
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FAVO^JTE WYTEFACE 

STEEL MEASURING TAPES 



Tfchnicilly'trained men demsiid this itn proved 
sttrgl tflpc— wtch biact [n:i.lrkFn>:S on crack-prtJof 
ti fjitf mtiict. liasy to reii4+ tasi' lo easy lo 
clean : Less chance for erpm:. Ilartl to kinki^ hard m 
Cud ; ^ 4 kk 1 ftir a Lon^ useful life. ISondcd vihite 
surface proiL'Cts srecl from rust, JS, 50+ 75+ lUU fr. 
lenjjths. Miiil enupnn today (or tree sample of 
tape and iliusLtaied folder. 
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TAPS and DIES 
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local iSve and ten cpnt ptnre 
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‘ BIG 1939 CATALOG 
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CContinued from pape 1Z9A) 

the two engineers could drive as one, 
Baili^oadst have long ago passed the pio- 
neering stage, but the inventors and tech- 
nicians who keep them up to date will 
never cease to pioneer. Centralized traffic 
control and signaling have come a long 
way from that day when an early railroad 
I'ulebook called for a “relay race” of track 
workers to get word to town of a wreck 
along the right of way. Here’s the rule as 
it read in 1853: 

“On learning that an accident has oc- 
curred, a Plate -layer is to proceed with all 
possible despatch to the next gang, from 
which a Plate-layer will, in like manner, 
run to the next more distant Plate-layer, 
till information of the accident has by ithis 



means reached the Station.* 












Models That Save Lives 



(Contiuiied fTom page 3951 



a month building the creatures threatened 
to quit because they said the half-com- 
pleted monsters crawled through their 
dreams+ 

But trouble really began when the dino- 
saurs were photographed. Each movie 
sequence involving these animals is liter- 
ally a series of stills. One frame of film is 
exposed, the animals moved a fraction of 
an. inch, and another frame exposed. That 
would be simple, except that every little 
while somebody will move all of an animal 
instead of just its head, or move an animal 
that isn’t supposed to be moved. Then the 
whole sequence has to be shot over. One 
entire day*s shooting was ruined w'hen 
Jackman’s dog ran away with Sally, the 
largest brontosaurus. 

In “Professor Beware,” the problem was 
how to make Harold Lloyd run along the 
top of a moving freight train. To accom- 
plish this effect a complete scale model of 
a freight train was built. Each car was 
fifteen feet long, the whole train being the 
length of a city block. The train was run 
on a track, behind w'hich was a background 
showing a cloudy sky. Between the back- 
ground and the train was a treadmill on 
which Harold Lloyd ran while the train 
was pulled between him and the camera. 
The effect was easy, but Jackman is still 
trying to figure out what he can do with 
the freight train. 

One of Jackman’s sons did the trick fly- 
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ing in “Test Pilot/' Trying to figure out a 
way of producing plane stunts in the stu- 
dio^ he designed a machine that looks like 
a cross between a feiTis wheel and a dou- 
ble clothesline. Miniature planes^ with a 
wingspread of eight inches, are hooked on 
the double clothesline and can be pulled 
in either direction. The clothesline can 
also be rotated. By means of the ferris 
wheel, the lines holding the planes can be 
revolved in a tw^elve^foot circle. By com- 
bining all these motions, the models can 
perform any stunt. In fact, they can ex- 
ecute maneuvers impossible for actual 
planes. 

Another of the regular assignments is 
for plane crackups. For this work, larger 
models are used. To the uninitiated the 
models may seem to lack detail, but, Jack- 
man explains; 

“If we made such models loo detailed, 
they wouldn't seem real. When you see a 
plane traveling at a high speed, you don't 
see much detail. In fact, it would be a lot 
easier for us to reproduce all the detail 
than to try to decide how much detail the 
eye actually sees," 

Miniature autos and boats are standard 
props. Houses of all types are also kept on 
hand. Many of these come apart, and have 
completely furnished rooms. 

One time a call came in for a scene 
showing a southern plantation house be- 
ing submerged by a flood. The lake was 
filled with miniature debris, the cameras 
and lights were set up, and everything was 
ready — when it was discovered that the 
lake wasn’t deep enough to submerge the 
house. 

“Get a saw!” Jackman ordered, “and cut 
the house in two." 

When this was done, the whole house 
was put in the lake and the water slowly 
brought as high as it would go. Then the 
cameras W'ere stopped and the house taken 
apart. Next the top half of the house was 
slowly lowered into the w'ater by con- 
cealed wdres. The result was the effect of 
the house being submerged by the flood* 

Turning a hobby into a business has its 
problems j but Jackman says tough jobs are 
the most fun to solve — particularly when 
they involve saving some stunt man's neck. 



cs end return postage to our Bureau of In- 
formation to learn the name of the maker 
of any device described in this magazine. 
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Foley Automatic Saw Filer 



There could bo no 
stronger to'^timoniol 
to the quoLity of 
Nicholson Saw Files 
than the fact that they 
are standard equip* 
ment Cm Foley Saw Filing Machines. These 
machines must have files of uniformly high 
quality, with straight edges and strong, 
rugged teeth. The same qualities of 
Nicholson Saw Files which make them stand* 
ard equipment on these machines are the 
qualities that make them best for any hand 
filing job. 

YcmjMJ find Nicholson Saw Files in the 
right shapes and cuts for your saws. Cello- 
phaned -wrapped at your hardware store. 



FRiEt 28 Page Pile Booklet 



Fhotos, instructions, descriptions, on 
how to choose and use files. Write 
for your copy. Nicholson File Co., 

22 Acom Sc,,Previdence.]R.T., U.S. A. 

I t f for f V I ^ t purpose 



NICHOLSON 

PIONEERS IN 
QUALITY PRODUCTION 
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Compact Two'Tube ^Thantom^* 
Record Player 

(Continued froriii page d57> 

of ordinary tubes* These “Loktal-^base” 
lubes and sockets will probably be used in 
many of the new 1940 receivers. Although 
the tubes require 35 volts for healer oper- 



Parts Used in Model 

1 sheet-metaL chnssis bBso^— sen Fif. 1 For detail 
I Raytheon tube <Lqlital> type 3SA5 (r.f. ost;.> 
1 Raytheon tube (Loktall type 35Z3 ( half- 
wave rect.) 

1 2SO-ehtit line cord, 7 Ft. Ion;; with 15 ft* ant. 

built in. Note^^his is n 4-^wire cord, with 
red common Usee textt 

2 Amphenol (LnktaL) type aOckets {.grounding 

center contacts 

I Gen^Ral B.C. phono-oac. coU with 1 DO-450 
mmfd. padder (type C-5614) 
t SDdpODO-ohm ^-watt resistor; body green; 
tip black] dot yellow 

t SD.OOD-ohtn ^-watt resistor; body green; 
tip black; dot orange 

t 5,ODO-ohai 1-watt resistor; body green; tip 
blacky dot red 

] l,O0O-ohm l-watt resistor; body brown; tip 
hlack; dot red 

1 SD-ohm T^watt resistor; wire-wound type 

<mc> 

£ .0001 mEd. mica- type Fixed crondenaerS 
I .DOOOS mfd. miCa-type Hxed cOn denser 

3 *1 mfd, 2QQ-'Volt tubular paper-type con- 

densers 

I tfi mFd. tSO-volt tubular electrolytic cen.- 
denser 

I 40 mFd. tSD-voLt tubular electrolytic con- 
denser 

i toggle switch (single-pole single-throw 2-lug 
type> 

i 25-ft. roll No. 20 push-back hook-up wire 
S D-32 rnachlne screws in. long 
9 6-32 hex. nuts 

1 twin tlp-Jack strip {tWO insulated tip jacks) 
1 3- lug mounting strip {two terminals insu- 
lated ) 

1 H'in. rubber grommet (for line-cord bole in 
base) 

I Quam-Nicbols tniDrOphono "Pcrmanic type'* 



ation, the heater current is only .15 amp. 
as compared to h 3 amp. for commonly used 
types. 

The 35 A5 be am -power tube serves as an 
r.f. oscillator and is modulated by the input 
signal from the phonograph pick-up or mi- 
crophone. It will be noted that the antenna 
is loosely coupled through the .0001 mfd. 
mica -type fixed condenser. In ordinary 
cases the built-in 15~ft. flexible cloth - 
covered antenna cord will have to be 
rolled out beyond the plug for a few feet; 
the actual amount of additional antenna 
wire needed wall depend upon the distance 
of the radio receiving set from the oscil- 
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lator unit. In all cases it should only be 
just long enougli to operate properly. In 
an ordinary room where the oscillator imU 
is but a few feet from the receiver, the 
15 -ft. extension of the built- in antenna 
can be kept rolled up. For greater efh- 
ciency and better coverage the chassis base 
itself is used as a second radiator, and is 
connected to the control grid of the tube 
through a small .1 mfd. paper-type con- 
denser. The metal base must not be in di- 
rect contact with any metallic object that 
may be mounted on the wooden case which 
houses the ordinary record player. A 
type -35 Z3 half-w'ave rectifier tube is used 
to change a,c. line current to the required 
d.c. potent iaL 

When using the microphone, speak di- 
rectly into it, and hold it close to the 
mouth as indicated in the photo illustrat- 
ing the method of home broadcasting. This 
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inexpensive type of microphone has cer- 
tain limitations and must be held in that 
position for best results. The blueprint 
number for this article is R-270, 






Makes marvelous movies at everybody's price 

CIN6- KODAK EIGHT 

— See it at your dealer's 
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fVo Tanks f Lfqu/ds jr Genepafot^s 

DOES SAME WORK AS BIG OUTHTS 

Millions of old auto*partf and all 
kinds of old. worn articles in homes^ 
stores, offices, factories everywhere 
can ti 0 w be electroplated wUh 3 p^ma- 
tifnt braod-peiw epfirkllDf coat of metal 
— by titetrofysii — with toe stroke of a 
brti^. pnlntlDg^ — no-dismantliri^ 

— ^ales right on ibe spor. Any elec tric 
light socket or car battery. Wei^be only 
a few pounds. Take it anywhere — ready 
For instant use. 

Quick, Wiy to Start Your Omiu 
B usiness 

MAffE BIG PBOrtTS AT OH/C£ 

Amazinlir low price and ntagkr-bke dem^ 
onstrationbrinirsyoaj thousands of orders 
for from earaKcA. radio shope, 

bl^yuc shops. mucliVLt «liOl.w. hanic work 
Bhaps, factorirK. jnnitora. doctors* 

dentists, jewelers pttd tyrmers. homes* 
stores, etc. — wjLh big promts Eor yOul List 
ot platEmr etiLirges fiirttialied; Citvo reports 
of remarkable dail^ ea^rtiin£«. 

2-MINUTE DEMONSTRATION 
WITH SAMPLE AMAZES EVERYBODY 

Beod today for FREE Sam 
Ene proiit details and boan 
bie steady eaminjifiJ Also. 

J*way proven fl Lire moncy- 
ninkitiE plan. Vet start^ 
at OTvrxi on this perma- 
ni‘tit. prflfi table btteinesa. 

Ni>_ conufjeMtion. Simply 
mail tiiaiue on penny post 
card — NOW I Be the ex- 
rlujLiitr Waittcr Ku-Way 
Eleetropintcr irt yo«r 
eommunity . 

WJUIHEtt NU-WAY ELECTSDPLATER CO. 
36Q N* MlctiJcan AH.,£hlcaso, IIL P^pt. E-P 




A WHOLE TOOL SHOP 
IN YOUR HAND 

Smooth, steady power at yoiir fin- 
Eer tips, Uses 3IKI arriesaoriwi tn 
Erlud. driU, iioliah, rout^ cut, 
niTve, sand, sharpen, etq- 

Eftivc. etc. Phij^n ip liny AC or 
DC eocket, IS.CKIO r.p.iii. id c>£. 
Get A Demanetratian 
at Hardware, Too! h>t Dept. 
Sto-rc^i, or nrder on Itt-Dai'a 
Money-Hack Trial. Sll!i*7S po^t- 
lid with 3 .'\rresflori«r . . - De 
.Lise Model. 25,00f> r.fj lu. ]2 nz. 
%1S.50 with C eresfloriefl . 



rJVff 14-PAGC CATALOG 

'T-iFiiitilau .nFiirinAl.iiie on llBudn 
pjud llvtlf wibte itpplirii. 
tinn. In wbpi and laduiilFj' 

a1L vVit- llii 

GHcss« Wheel « M1«u C 4 .JUI W. Menret SL,0*pL PM,Chk»ge,m. 
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Taking Americans Picture 

iCorttinu'gd from jiaja 3 T 3 ) 

thoir particular adeptness^ While a trans- 
port pilot j traveling between two cities 
may not fly a perfectly straight line, he will 
arrive at his destination without material 
loss to his company* On the other hand a 
swing off line by a photographic pilot could 
prove very costly. 

Photographing a section of country to 
become a part of Americans picture means 
taking a series of exposures which^ when 
indexed, look somewhat like a well-shin- 
gled roof* As the pilot keeps his ship ac-- 
ctirately on a strip course some twenty 
miles in length, the cameraman takes his 
pictures so that they overlap each other 
approximately sixty per cent. Equipped 
with his detailed map and excellent visi- 
bility the pilot guides himself by land 
marks. In addition to flying the line as 
plotted on the flight map the pilot must 
maintain an even altitudCj as a difference 
in scale exceeding five per cent may be 
cause for rejection of his pictures. The 
same holds true where the photographer is 
concerned. The camera must be perfectly 
level at the instant of exposure, as may be 
determined by the bubble gauge, other- 
wise such exposures as are tilted may also 
be rejected. 

After the ship has flown its twenty-mile 
tightrope, it parallels its flight in the oppo- 
site direction. Here again there is a side 
overlap between strips. “The govemment 
specifies that this overlap must not be less 
than fifteen per cent nor more than forty- 
five per cent,” says Mr, Meyer* **Our pilots 
try to hold this to an average of thirty per 
cent.” 

From each exposure there will be a net 
gain in coverage of approximately two-and- 
one-fourth square miles, the remainder 
being duplicated in the overlap of adjacent 
prints* The aerial photographer keeps a 
careful “dope sheet” of his w'ork so that on 
receipt of the film at the laboratory the 
flight report may be checked for exposure 
and filter used, in order to give it the cor- 
rect development. 

After development, the film is carefully 
checked, numbered and contact prints 
made in order to check for coverage and 
scale and then photographic index maps 
are made, showing the location of the in- 
{Continucil to lSaA> 
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^Continued frdzn I>a^c I 35 AT 

dividual exposures. Upon completion of a 
particular unit the material called for in 
the contract is made up and shipped to 
Washington where these photographs not 
only become sections of the eventual pic- 
ture of the United Slates but accurate pic*- 
torial maps ready for use by many gov- 
em mental departments. 

Already sections of Americans picture 
are being put to many In the north 

woods for example, where large timber 
areas have been mapped, logging opera- 
tions have been planned from the photo- 
graphs and in addition it has been possible 
to differentiate between certain types of 
timber. In the farm areas* these sections 
of our country's portrait are being put to 
extensive use by the AAA to determine 
crop control and the amount of acreage 
which each farmer should plant if he 
agrees to meet the AAA specifications. 

Undoubtedly by the time that America 
has finished posing for its picture, scien- 
tists and industry will find it necessary to 
extend that picture considerably beyond 
our borders. Already sections of North* 
Central and South America have been 
mapped from the air^ revealing many in- 
teresting topographical features to road 
builders who have been encouraged to en- 
vision a practical three -continent highway 
stretching from the Argentine to Alaska. 

c ( 1 a 

Anchor Nut Holds Joint Tight 
by Locking Bolt in Place 

For tight joints, a bolt sunk into the two 
members can be locked in place by an 
anchor nut imbedded in the second mem- 
ber. The bolt has a conical pilot point and 
a leader which will not harm the nut 
threads, but forces the nut to aline itself 
with the boll before the threads contact. 
The nut is cylindrical. 
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Deathtrap Dramas of the Tar Pits 

CContiniied frpm page 3fl9^> 

one of the strangest jobs of sculpturing the 
world has ever seen. SmaU clay models 
were made and then life-sized models from 
which huge molds were constructed. Into 
these molds concrete was poured^ rein- 
forced by steel rods. Finally the strange 
white ghosts of prehistoric monsters were 
transported to the meadows, each group 



tiger in concrete stands on ApoC from 

nihieh the reof beatt sUpptd into the prte 



being placed beside the pit from which the 
skeletons of the beasts reproduced in con- 
crete were recovei’ed. tn certain cases the 
skeletons were found mingled in such a 
way as to indicate the titanic struggles 
which had been going on between the 
monsters at the mornent when the tar 
claimed victor and vanquished alike. 

Groups representing such prehistoric 
battles were placed beside the spot where 
the struggle ended m black death. Seen 
now in the moonlight they seem like white 
ghosts come to finish the feud they began 
500,000 years sgo, 

A good deal of first-rate detective work 
was necessary before accurate reproduc- 
tions of the old dramas could be made. 
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One of the major problems in reconstruct- 
ing the prehistoric scenes was whether the 
animals had been lured to the pits to dnnk 
rain water which collected above the tar. 
As the region is now^ extremely dry^ this 
explanation looked good. But one of the 
museum detectives found a new set of 
clues. To the average person they would 
appear to be simply imprints of prehistoric 
leaves. But to the scientific detective they 
were the clues which upset the water-hole 
idea, for they repi'esented a type of plants 
which grow in a wetter climate than that 
which prevails in the Los Angeles area 
today. And with more rain, the animals 
would" tend to drink from streams rather 
than risk the danger of gathering at w^ater 
holes. 

Further research indicated that the ani- 
mals were trapped m **iiving death chains” 
which started when a single animal was 
accidentally caught. As soon as this oc- 
curred, other animals came to make a free 
meal of their luckless fellow. They too 
were caught by the tar, and so the chain 
was carried on. 

So with patience and detective work, 
scientists and artists have brought to life 
the dramas of the long ago. In the Los An- 
geles Museum a giant mural adds color 
and landscape I'ealily to the scenes now 
captured in concrete. 

But it is in the strange outdoor museum 
that you feel the real significance of these 
ro -creations of a vanished era. The scene 
is the same — the tar bubbling exactly as it 
did then and the concrete figures of the 
gigantic beasts poised on the exact spot 
where they once fought. You feel in all 
reality that time has been run backw'ard 
for 500 milleniums. In that mood you think 
of the one unsolved mystery of the pits — 
of the single human skull found among the 
prehistoric bones. Of course, it probably 
belonged to an Indian who was trapped in 
recent times, and his skeleton sucked to 
the depths by some movement of the tar, 
But the scientists wonder whether the 
beasts lingered in this region long after sci- 
ence thinks they w^ere extinct, or whetlier 
that skull dates back much farther than is 
believed. 



([Inquiries as to makers of articles de- 
scribed in Popular Mechanics, will be an- 
swered by our Bureau of Information upon 
receipt of return postage. 
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Riches of the Forgotten Mines 

(Continued from 

grourtd and tunnels cave in. Ore dumps 
slide away in the rain and brush hides old 
footpaths. 

Forty years ago a sheephevdev found a 
rich outcrop of silver ore near the Minarets 
in the Sierra Nevada range and worked it 
for years, taking out a small fortune. No 
one bothered to follow him to his mine and 
he never described its exact location. Years 
after he died the rising price of silver 
prompted prospectors to hunt for his old 
tunnels but although the area has been 
combed time after time no trace of his mine 
has been found. A winter avalanche prob- 
ably covered the works. 

On the other hand, last fall a fisherman 
in the Mother Lode country stumbled 
across the dumps of an ancient mine and 
found high-grade silver ore in the dig-^ 
gingSB Near by were the ruins of a good- 
sized settlement that no one remembered. 
Apparently the mine and village were 
abandoned in 1873 when silver was de- 
monetized. Today the fisherman and his 
jfartners are taking out ore worth ninety- 
eight dollars to the ton. 

Another way to find some of the forgot- 
ten mines is to search the early records at 
the county courthouses in the mineral 
counti-y. Thousands of claims have been 
recorded although relatively few were 
ever thoroughly prospected. Such claims, 
now abandoned, are investigated by smart 
prospectors ^vho are able to follow the 
descriptions and relocate the ledges. 

The outstanding example of prospecting 
in books is the case of the engineer who 
discovered a mine 5,000 miles away while 
in a Brooklyn library. His hobby was col- 
lecting data on mines worked in Biblical 
times. In one musty book the engineer 
found references to a copper deposit on the 
island of Cyprus that had been worked by 
the Romans. The present generation knew 
nothing of the ancient mine and the engi- 
laer journeyed to the island, drilled ex- 
ploratory holes, and finally re -discovered 
the deposit. It is being worked today. 

One of the strangest instances of a lost 
.mine Is the true story of the “Lost Leaser,” 
a rieluTiine in the Rocky Moun tarns. Years 
ago leasers got 318^00O for their share of 
the ore they extracted in a few months and 
they had hardly begun to scratch the de- 
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posit. Yet no one can find tfie rest of the 
gold. One man alone can i*eveal at whal 
point in the tunnel the deposit exists and 
he won’t tell. 

The original owner had dug a long tun-^ 
nel into the hill without finding ore. Later, 
a minez' leased the property on a share- 
and-share-alike basis. On a hunch, he 
drove a cross-cut from one point in the 
tunnel, picked up a rich deposit and he 
and his partners started shipping ore that 
ran as high as S600 per ton. Then the own- 
er decided he wanted all the income in- 
stead of his share and found a loophole to 
cancel the lease. The leaser was so angry 
that before leaving the pioperty he hid 
ever>>' trace of his work, carefully restoring 
the tunnel to its original condition. So 
perfect was his job that the owner has been 
unable to locate the cross-cut or the ore. 
Each man is still waiting for the other to 
come to tei'nis. 

In Nevada the badger is known as the 
prospectors^ best friend because this ani- 
mal often digs into soft mineralisied zones 
and prospectors have learned to pan the 
tops of badger mounds on the chance that 
they will find free gold. Sixteen or seven- 
teen important Nevada mines were dis- 
covered with the assistance of the burrow- 
ing animals. 

Many of the boulders and chunks of rock 
scattered on the surface in gold-bearing 
regions contain good percentages of gold. 
One prospector has spent several years in 
the hills south of Death Valley gathering 
chunks of ore on the surface. He delivers 
a truckload a week to a mill 100 miles 
away and much of the rock runs close to 
three ounces of gold to the ton, enough to 
pay him a good living. 

Mineral deposits have been found while 
drilling water wells. In one recent case a 
deep well near Superior, Ariz., brought up 
ore that ran sixty-two per cent copper, 
twelve ounces of silver, and seven dollars 
W'orth of gold to the ton. The owners quit 
farming and went into the mining business. 

Most people w^ould be happy if either 
gold or oil happened to bo found on their 
land; many people in Lea county, Tex., 
own rich deposits of both minerals. Test 
holes revealed that valuable gold-laden 
sands lie a short distance below shallow oil 
zones, at depths that can be w'orked easily* 
The deposit is classified as one of the rich- 
est placer deposits in the southwest. 
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e Future of Television 



(Continned from pag^ 3^^} 



new type of microscope having many times 
the useful magnification of the best types 
of optical microscopes. The application of 
this in biological research is now being 
undertaken by workers in this field, and it 
may lead to a series of new medical dis- 
coveries in connection with heretofore in- 
visible sources of disease. 

By converting the Image of a source of 
light into an electronic image we gain an- 
other advantage* namely* the possibility of 
producing an image having more energy 
or intensity than the original. Heretofore, 
the brilliancy of a light image could not be 
increased above that of the original source, 
and since all optical devices absorbed a 
certain amount of light, only a decrease in 
energy could result. But by accelerating 
an electron image more energy can be im- 
parted to it than was present in the orig- 
inal light image. In this way the old prob- 
lem of a “light amplifier” has in a sense 
been solved. Furthermore* since photo 
electric devices are sensitive to the ultra- 
visible rays as well as the visible* we in- 
clude in our original source of energy a 
much wider portion of the spectrum than 
can be utilized in optical devices. Appli- 
cations of this to astronomy, and in other 
fields where weak or distant sources of ra- 
diation must be dealt with, are future pos- 
sibilities. 

Some of the fields in which these tele- 
vision devices may bring about important 
advances are in marine or aerial naviga- 
tion, by permitting vision at night or in 
fogs through the use of infrared rays: in 
metallurgical, chemical, physical and bio- 
logical research; in manufacturing proc- 
esses; in national defense; for advertising 
or display use in department stores, in 
showing goods exhibited at a central point 
throughout the store or in show windows; 
for personal or business communication in 
transmitting visual intelligence as we now 
transmit the voice by telephone; in print- 
ing and copying devices; in new photo- 
graphic OT motion -picture devices where 
“light amplifications” may be used to ad- 
vantage; and in any other fields where an 
automatic, never-failing substitute for the 
human eye may be useful. 

I have suggested some of the more im- 
mediate possibilities in the effects upon 
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society of the advent of television. What 
of the more distant future^ or derivative 
effect? 

A decline in the population of large cities 
Ls expected by the National Resources 
Board to set in some time between 1&45 
and 1960, with people moving into "satel- 
lite^^ areas within the metropolitan dis- 
tricts, We have already observed how the 
introduction of the automobile spurred the 
development of suburbs of large cities. 
NoWf with steadily cheaper carst increased 
and improved highways, it is anticipated — 
and the tendency is already dearly evi- 
dent — that rural communities within per- 
haps fifty miles of the cities will increase 
in population and develop in scope. 

All this provides a picture of a popula- 
tion w'hich may increasingly center its in- 
terest once more in the home; a population 
with ample leisure time, of predominately 
mature years, and widespread distribution, 
in individual small houses which they will 
be able to afford because of the develop- 
ment of low-cost home construction and 
increased incomes per family. With such 
a setting radio-^tele vision will be a vital 
element in the lives of these people. It will 
link together in mind and spirit these vast 
numbers of individual homeSf as the high- 
speed automobile roads and air’ways will 
link them together physically. 



Slack Taken Out of Clothesline 
with Simple Tightener 

When the clothesline sags under the 
weight of hanging clothes, it can be lifted 
up with little effort if you have a wooden 
tightener that twists the line around its 
two "fingers.“ You simply insert the line 
between the prongs and give the tightener 
one, two or three turns until the rope is 
taut, then use a projecting section of the 
handle to keep it from unwinding. 
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DEALERS 



WrLlD fur 
mil-TK prom 
thniHir Plitn 



Increase Your 

Earning Power 

^^pply time and labur^fayiiiK kinVs to youf work. 
Your efficiency wiJ booh be rccdgiuzcd and you will be 
Id Une for sdvaQceinect. 

If you do machine shop work of any kind, iheet^nictnL 
workp painlkttg^ carpentry, auto Tepairing, furntiu^. con^ 
CTctc work, plumbing, dectricnl work, welding, buildings 
^ioss work, general repniiiug!, tocl^maklcg, poullry raiB- 
iniK, niMoiiry or home repflir work, get tbw 

LIBRARY OF 2400 



TIME^^ LABOR SAVING 
IDEAS fojt SHOPMEN 
AND HANDYMEN 

SHOP 
NOTES 

for 

1939 

4 1 7 Articles 
B 06 Illustrations 
224 Pages 
Price 50 c 
See partial list 
of 

contents Lelow 

InelkifUnR the hew 1939 iRiAie ItlmtnkteU above, there are 
bIt volunkcn In Ibe Klwp .>sOlefl IJhrafy 2+|Sy euklly Uuder- 
BiQct] Hhcri nne lo ev«ry-<lny jobs. Hete sre ;imt. a few of 
lUe 4iUb>t!Cljl taken from t3je lalcat Inaiie: 




Ai^bfijtfir. TunaiDr 
.iLuIn Miirbn).b^ Bfa'lfL 
tolfi fpr 

(“pj'MptfT Elnl^fi 

OnlEinr 1fwl|in 

Elsrlri'fh b'p AHn 
ClKtri) ]?D ftk^.iu 
P iiriB find QirdfiB Jl-tlp* 

rtuBint. Spinl 
G .11 Eukai, 

Gfilyfifnluf, Wud-DHTfiB 
Charr^i SfiEtaiii 
OLiin. Rlnwlqi: 



lin C4HTW t*r 

Latli* KiaLp 
Mficbiibkl'p Tl«4pp 

MfiTbbfi. Imt^Uafi 

Slilfilfi. Buffiiu ud 
J^kllibku 
Mfitfilj, Cnevak^ 
r.^uiylii I cii 
JUvI^yrlfil, Hdna l4» 
f'fii* j-ipuJfip * U^pw 

Fb4loirfiphk nkiikp 

Foultr^ AnriMBTfi* 



Prntm. nmufM 

Plupfir. llQnicnyfidfi- 

Bh«M Work 

RtfilailM BtnI. W«ktu 

Tolfifiiwpc' Mooiii 

Thyud. Gutdiii: 

Trnlbfif Kkaki 

TriMk Drir*r, U«lp* Iw 

Wfildinfi: 

WlliJs* Pk^Ryfi, h'wvt 

WnpH], bnHiiDa 

Wny^< 1lom«fi£iadfi 

Wind Toraiiii'. 

C^DipMti Gutda lb. 



Each Tolume coiitalna approxfinatcly 40n an idea and flCifl 
lllu'UralkmB and IlfeS pp P1ore pHCPfl- Tilts unrivaled 
llhrary of ehnp Tielpfl may be secured for ft limited ilme oftly. 
After the prwem simply of honkn lii ei haunted the og« 
miiBi te u'knflrftwn. 
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Hq Ato/iey — — — 

FOPULAR MECHANICS PRESS. 

200 Ei Untarle St., Ro*<n P19., Chicago^ lll^ 

.Send me. ftfi per ymir ocrr, tbe fultowlnfr bookB. 1 wdi pay 

E i^i^imftn prlcp anti stnall amuftPI Of pbritfige. ^1y biOftty w !! 
c i^luftded If T am not BAit^iPed. (Chenk what yon wnnw.) 

□ 1339 Sh«D NetVi apd Eathe Handbaak fMttal Work* 
iftgU both iow Sic. 

i::i Shop Nolot Library fi valid S2.3i. 



}fame. 



Street and Mo. 



City Ptftte 

*Cm O. 4?. appff^r in V. Sr and jmtrej.aloaa only, J/ ymi reside 
efJetirAerr, remUIOiLce must ac^companff ar-tUr^ 



FRONTED 



FOFirtAA jHEltIfANIca AllESB, GKICAflD. ILL.j ti . t. A. 








What does this amazing record mean to you? 

hi the last l6 Indianaj>oiis ^oo Mile Races . , . l^i oat of the l6o cars fnishing ih the 
money . . , induding /j' winners. . .the present (juaiifying and race record holders , , , and g 
of the first lo in igjg . . . used dependable Champion Spark Plugs ...truly an amazing record I 



When one spark ping is so cron sistently^rho sen hy the raeinp 
fraternity and ifi con ciuisivdyoutst;iiTiliiig in hii event of such 
unparalleled severity on meo^ engine a ai;d rtjuipmrnt, It 
estabUslies, beyond any doulst, that Chain p tons itiJiiire better 
engine performance iti your car. 

Champion's unequaled reaourres^ engineeiing and niaim- 
facturiTig facilities have been exclusively devoted to building 
belter spark plugs for well over a quEtrter century Today 
Champions offer you advances and advantages nut obtain- 
able in any otlier spark plugs. 

Demand Champions for your car^ atid you can be certain 
that you will get the better engine performance atul deiiend- 
ability which have made them Champions in fiictas wrL| stu 
in name, 



ACTUAL. 5.IZi; _ 

MODEL BUILDERS— ATTENTIOKf 

Specially desi|fncd for mo dt I 
^ |:^S engines giving iLie same 

^ dcpcniiable performance as 

regular Champions. Abso- 
lutely gas-tight, alloy needle 
point electrode, one-piece 
construction, If not avail- 
able thr<jugh your dealer, 
write Champion S|iark Plug 
Company. 9&0 Upt^n Ave., 
Toledo, Ohio» 



Ttiraad 
Thread 

■BBC 



CHAA1P/ONS USE 




By burning 25% than the average of the 15 other 

of the largest -selling brands tested — slower than any 
of them— CAMELS give smokers the ec|uivalent of 

5 EXTRA SMOKES PER PACK! 


















Believing! 



( ^AM expcKsifc iahaicoi^i^ ine?rpittiive ta fiMtrki 
> — ts vi'tfkonit nw'AS to Riilttona who are kven 
fur thtr smoktrijiE thrill ot' finer tobaccos! NfituraHj', 
&lc^wi;r-buTnir(; L'i^arL^tti:^ CamcL |;Ivi:a raff^t and 
smukinfi for ih? mt>n«y. And rhe impar- 

lia] rciiie'srch oi' a leadiit); tahorainry provt^s. [hat 
CameU burn far than ihu avcrajrc of the 

othi^r of the ]atf:v^i'Str||in>! brAnd& ccstird. Hcreart.^ 
ci^arL-ut: fucis as reg)urtt:d hy this iti'ieEUjfit: gcrougi: 



O CameU ware found to contain MORE 
TOBACCO BV WEIGHT than the <av«r- 

far the Ti$ Other of fhc lorgo&t- 

5«lling brands* 

O CAMELS BURNED SLOWER THAN ANY 
OTHER BRAND TESTED 35% SLOWER 
THAN THE AVERAGE TIME OF THE 
15 OTHER Of THE LARGEST-SELLING 
brands! By burning 35% slower, on 
the average, CcmioU give imokers the 
equivolenr of S EXTRA SMOKES PER 
PACK ! 

O jn the some testy, CAMELS HELD THEIR 
ASH FAR LONGFR than the average 
time for all the other brondi. 



Durinj5 the iurumFr season 
of excru smoking; — beitin 
enjoying the cijt^arette of 
axtra ititfiktfy Everyone tan 
afford the CDolde^s^ the true 
mildness, the ripe, dcticaic 
taSCe and rmitralice of smok- 
injt pleasure at. its b^st. 
imoktnK for your muncy^ 
and the added bnnus of 
Camera fUft/rVr isfr*rifr«. Try 
Camels — A tnerica'a favorite 
and ihrifthst way eo true 
SLnokiugt L-rijoyrneaEl 



THE CIGAREITE 
OF 

COSTLIER 

TOBACCOS 

Penny f^r 
yanr heyt 
a^fir^tte hnyf 

Cti^pirflKjLt. lyae 
ti, J TiAj. QDUi 

Wh'hiUm-SW™. K. il. 



A BATTERY OF ^SlWOKEFlS" dcierminr the butdinit 
lime of ll3 of thf larjtcsl * ael I i rt|C briinds. Trained scien- 
tisu and ipecial equipment naauted scieniific contrnir 
CameJs {ibowTt hm unUrt tfjt\ proved 2^% s-lo wer- btiro- 
ioA ihno the ftverafte of the IS either brands tested, ttiving 
Camel SntnskefS the equivalent of 5 tX/ta per p^n-k- 




